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]* my former publication, The Carpenter's New Guide, I have laid down 

and treated on many uſeful parts of the Carpenter and Joiner's profeſſions ; 
yet upon examination and reflection, there appeared various branches of 
which no notice had been taken by any author ; and as ſome of theſe are of 
conſiderable importance and of frequent application, they appeared not un- 
worthy of my attention and conſideration ; and the more ſo, as it is neceſſary 
thoſe caſes ſhould be beſt underſtood, which moſt frequently ariſe in buſineſs ; 
of theſe examples, which occur every day, is the major part of this book 


of, the Carpenter's Guide, although in ſome inſtances the ſame ſubjects are 
again treated of in this book ; of theſe I muſt fay the examples are totally 
different, and the principles on which they are explained new, and in ſome 
caſes better—and will I flatter myſelf tend to the eaſe of the workman and 
the perfection of the work. 

Of Soffits an entire new example is ſhown for covering an oblique 
cone, which may be applied where the ſurface is any part of an oblique 
cone; the next example is for covering a ſoffit which is level at the crown 
and fluing upon the ſides ; and I muſt obſerve this method is preferable. to 
my former one ; yet neither of theſe problems will be abſolutely true in prac- 
tice, as a plane furface can never apply with abſolute accuracy to ſuch a wind- 
ing ſurface ; but either rule will anſwer the workman's purpoſe. 

On the ſubjects of Groins or Croſs-arches, are given ſome lines, the prin- 
ciples of which are entirely new and preferable for practice to any before pub- 
liſhed. I have taken this opportunity of introducing ſome new inventions 
applicable to Arches for Maſonry ; on this ſubje& we have no inſtructions in 
the Engliſh language. . | er. 
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Of the beſt conſtructions of naked Floors, and of the proper diſpoſal of 
Bond-timbers in walls, ſome examples are given, with explanations of the 
various parts; theſe cannot fail of being peculiarly uſeful to the young build- 
er: of ſimilar uſe alſo. will be the example for framing Partitions. Among 
the various new examples in that very important part of building, the Roof, L 
have introduced a different ſcheme to that in the Carpenter's Guide, for form- 
ing one, the plan of which is a trapezium ; by the conſtruction here laid 
down, the eye will not be offended by the roof's winding, for all the ſides» 
according to this conſtruction, are planes; and therefore, if the top be paral- 
lel to the horizon, it will be either a triangle or a trapezium, and the roof 
will not wind at all. To this article is properly added ſome uſeful examples 
for Sky-lights, and one entirely new is given of a conical figure, cutting 
through the inclined fide of a roof; of which ic may be obſerved, that the 
curb on the inclined ſide of the roof is the perſpective repreſentation of the 
circle A, B, C, D, &c. Plate 21, or bafe of the cone, when the eye is at 
the vertex, K. | 
On the ſubject of Niches, I am enabled to offer ſome new and uſeful rules, 
of which I beg leave here-to obſerve, that on Plate 22 is very ſimple in its 
conſtruction, and may readily be put in practice; the method of fixing the 
ribs differs from that defcribed in the Carpenter's Guide ; but the principles 
of getting the curve of the ribs is the fame ; yet I muſt obſerve, the former 
method is the ſtrongeſt and beſt, if the niche is to be lathed and plaiſtered : 
the preſent example is better adapted for a niche intened to be boarded, 
The deſign on Plate 23, is not fo proper for Carpentry, as all the ribs re- 
quire backing, and each requires a particular centre, as having a different 
curve. This and the following example therefore are given as hints to the 
work man, ſhowing the various methods of conſtructing niches, applicable or 
proper for plaiſterers work, and may be attended with advantages when cir- 
cumſtances require a varied conſtruction. On Plate 25, is fhown the manner 
of conſtructing a circular niche in a circular wall; the manner of getting the 
curve of the ribs is the ſame as deſcribed in the Carpenter” s Guide, but the 
manner of fixing them ts better adapted t. to Kalbe requiring fewer lines 1 
mw time to execute. 

To the young or inexperienced work man, the next plate will be of pecu- 
har ſervice, though explaining ſo familiar a ſubje& as framing of Angles, 
which are applicable to Dados, dn ol Backs and e T ee 
3 &c. 
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An ufeful manner of taking Dimenſions without taking the angles is ſhown 
in the example of a ſoffit on pannelling of any kind, for which a piece of 
framing may be wanted. 

In thoſe inſtances which I have, and not improperly, called every-day ex- 
amples, I hope my preſent labours will be particularly ſerviceable to work- 
men in general, by the explanations of the true principles of Hinges, and 
by the numerous examples applicable to every ſituation. The methods of 
making Joints for the purpoſe of being Hinged together, and alſo the methods 
of hingeing them, is ſhown in the moſt ample manner, and forms a very valu- 
able article to every Joiner, wiſhing to excel in his profeſſion; and I think 
it ſcarcely poſſible but in the moſt difficult ſituations ſomething will be found 
applicable ; and it 1s poſſible they may all come into ule, in going through an 
extenſive buſineſs. 

The next article is not of inferior importance, and the principles here laid 
down il lle ad to ſure methods for Hanging of Doors in general, and for find- 
ing the meeting joints of folding doors; for in general, doors are not hung 
to the beſt advantage; and few workmen know any certain method by which 
to adjuſt properly the meeting. joint of folding-doors. When folding-doors 
are hung upon a ſtraight plan, it is true they require but little bevel, and are 
therefore generally done by gueſs; but if they are hung upon a circular plan, 
to open inwards, then a rule is abſolutely neceſſary, they will elſe be in dan- 
ger of being made too narrow. 

In the whole range of the Joiner's buſineſs there is no part which requires 
more {kill and accuracy than in what belongs to Windows, I mean Saſhes, 
their Frames and Shutters, and which have never yet been explained : it has 
been my endeavour to give inſtructions proper for ſetting out windows and 
ſhutters for various purpoſes,. and to ſhow a true method for cutting ſhutters 
neceſſary for any opening. I muſt here obſerve, theſe plates will be of 
ſingular uſe to perfons in ſetting out work for Building, as well as to work 
men. 

A general method for enlarging. or diminiſhing of Mouldings is ſhown ; 
alſo the methods for finding the Mitres of raking Mouldings for ſtraight or 
for circular pediments. That for ſtraight pediments is not very different from 
the one in the Carpenter's Guide, but is ſhown rather more clearly here; but 
the method for mitering a circular pediment, and particularly for the mould- 
ings, has never before been ſhown : connected with this is the method for 


berlin out cornices for Shap: fronts. | 5 | 
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On that important and intricate part of the buſineſs Stair-caſes, to which 
1 have given particular application and attention, I have now the ſatisfaction 
to make public, ſeveral great improvements and new articles. On Plate 60, 
is ſhewn a method different from that in the Carpenter's Guide, for glueing 
up a rail in thickneſs, and which is plainer and more eaſily underſtood. Then 
follows a method accurate and true, for executing a Stair-caſe and Hund, rail, 


either out of the ſolid, or in thickneſs, when the well-hole is in the form of 


a fruſtrum of a cone; a ſolution or true method for which has never been 
ſhown in any work. Finally, there is a method for cutting the but-joints and 
for placing the falling mould to the ſolid piece after its being plumbed, a 
rule very much wanted in practice, and which will render the application of 
the moulds abſolutely certain. 
Having thus enumerated the heads of contents of this part of the book, 

and pointed out their uſefulneſs in practice, it remains only for me to ſay, 
that as in my former work I have united Theory and Practice, in this I have 


joined to the practical part ſome ideas of Embelliſhments, giving to the doors 


and windows the faſhionable mouldings, pannels and jambs. 

It may be proper for me here again to obſerve, that this book will 
not ſuperſede or render uſeleſs my former publication The Carpenter's New 
Guide, by no means; the ſubjects, a few inſtances only excepted, are totally 
different: the two volumes will form a complete treatiſe on the Carpenter and 
ag buſineſs : beſides, the Elements or Principles, as the baſis of prac- 
ice, laid down in the beginning of the. Carpenter's Guide, I earneſtly recom- 


mend to be well underſtood by every one who wiſhes to attain to eminence 


and accuracy in the profeſſion; for whoever ſhall attempt the practical parts 
of the Carpenter's buſineſs without a due knowledge of the principles, will 
be like a ſhip at ſea without rudder or compaſs, the port may be obtained, 
but the labour will be great and the event doubtful. 

My endeavour has been to give articles of abſolute uſe only, for as to a 
number of curious ſpeculations which rarely come into practice, I ſee no end 
to inventing them; and I muſt ſay, that from my profeſſional habits of teach- 
ing, I am but too well qualified to judge of the deficiency of young work- 
men, ariſing from defect of education, or from uſt principles having never 
been laid before them. 

On that fubtile fubject, the proportional Strength of Timber, on which 1 
gave ſome obſervations and calculations in my Carpenter's Guide, I was in 
Hopes that I ſhould have been able to reduce the theory of ſcantlings to an 


arithmetical 
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arithmatical rule, of conſequence certain, and of general application; I have 
to lament that all my endeavours, aſſiſted by ſeveral gentlemen well verſed in 
mathematics, have hitherto been unſucceſsful.—As the beſt ſubſtitute for a juſt 
rule for proportioning ſcantlings, I have ſubjoined examples of roofs of the beſt 
repute, with accurate meaſurements to the parts; ſome of theke having ſtood 
the teſt of time, are entitled to great credit as examples; of theſe, the roof 
of St. Paul's Cathedral muſt certainly ſtand fore moſt, as well for magnitude 
as merit; of the others, ſome parts may juſtly be conſidered as beacons of 
caution, the dangers of which I have endeavoured to point out: of the more 
modern ones I have to obſerve, their magnitude call them into important 
notice, and from the principles on which they are conſtructed, I ſee no reaſon 
to doubt their durability. I beg leave here to return my thanks to the ſe- 
veral Gentlemen who have favoured me with communications for this part of 
my work. | 

The roofs which I meaſured I have the ſatisfaction to ſay, were all in 1 good 
repair and free from any cracks or flaws ariſing from unneceſſary thruſts or 
tranſverſe ſtrains ; nevertheleſs, theſe examples ſhould not be followed with- 
out caution and conſideration, as it is poſſible a roof may be too ftrong or 
heavy, as well as too weak; there are certain poſitions in which if the tim- 
bers are fixed, the number of braces may be leſſened, and the ſcantling of 
the timbers be much reduced; which will occaſion lefs ſtreſs upon the walls, 
and greatly leſſen the expence of the work ; nor ſhould we ever deſpair of 
making advances in ſcience. 

Connected with Roofs are the ſubjects Mortices, Tenons, King-poſts, 
Iron-ſtraps, and Joggles for braces or ſtruts, on which the practical Carpen- 
ter will find much uſeful information, tending to point out the conſtruction, 
beſt adapted to their feveral circumſtances. 

As the Strength of Timber is to all practical Carpenters a ſubje& of the 
firſt magnitude, at the concluſion of this work the reader will find much very- 
important and uſeful information relative thereto, extracted from the works 
of the moſt celebrated mathematician and philoſophers who have written on 
the ſubject; theſe principally are Frenchmen, and when I name M. Belidor, 
M. du Hamel, and M. de Buffon, nothing more need be ſaid, only that their 
reſearches were aided by the liberality of the old French Government; for 
ample funds and apparatus, with the whole of the foreſts in France, were at 
their command, properly to inveſtigate and to experiment this important. 
branch of ſcience: other great names are quoted, and upon the whole I have 
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viii PREFACE. 
much reaſon to hope, this part of my labours will be productive of much 
good to my countrymen and of praiſe to myſelf. 
And here it is but juſtice to make my acknowledgments to the Encyclopedia 
Britannica, where, under the article Strength of Material, an ample diſcuſ- 
fon of this ſubject will be found, with all the mathematical demonſtrations 
neceſſary to the ſubject; forming a complete hiſtory of the reſearches which 
have been made by the various mathematicians and philoſophers of Europe 
on this intereſting ſubject. | | | 

To conclude, I have to hope, that what has been accumulated with no 
ſmall portion of labour and pains to me, will be attended with a correſponding 
benefit to the Public, this only will give an impetus ſufficient to carry me on 
in this intricate path of practical ſcience. 


PETER NICHOLSON, 


P. S. I beg leave here to obſerve, as the information may have its uſes, 
that upon enquiry I find the domical roof in my Carpenter's Guide, Plate 48, 
to be nearly alike in conſtruction with the roof of the dome of the Pantheon, 
in Oxford-ſtreet, as originally executed by Mr. James Wrarr, Architect; 
a, that the roof, Plate 43, of the ſame work, is nearly ſimilar to the one 
executed by that gentleman, over the ſtage, when the Pantheon was convert- 
ed into an Opera- houſe. 
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CARPENTER AD JOINER's ASSISTANT. 


EXPLANATIONs, &c. 


PLATE I. 
SOFFITS. 
To drau the covering of an obli ige cone. | 


Lr AB C be the moſt oblique ſection of the cone through its, axis, and B 1 2 345, 
&c. be the baſe for half the cone, divide it into any number of equal parts at the points 

- I 2 3 4, &c. through theſe points draw, 1 R, 2 Q, 3 P, 40, &c.; perpendicular to 4 B 
join CR, C 2, CP, CO, &c.; then draw RK,Q1, PH, OG, &c. reſpectively per- 
pendicular to CR, 2, CP, CO, &c. and reſpectively equal to R 1, 22, P 3, O 4, &c. 
through the points B, X, I, H, G, F, &c. deſcribe the arc 3, B 9, K p, to H n, Gm, 
&c. Then take any of the equal parts, as from B to 1, or from 1 to 2, round the 
ſemicircle ; put one foot of the compaſs in B croſs the next arc at a, then put one foot in 
a croſs the next in h, then put one foot in croſs the next in c; and in this manner proceed 
through all the points, till you arrive at þ the laſt point; then will B a 6 egit! C 
be the edge of the covering of the half cone. 


/ | PLATE IL | | 
SOFFITS. . ö 


* to hed a fo fit nr from the plan and level at the crown when bath fhs e 
and inſide arches are elliptical, 


Let ABD C be the plan of a door or window baving a ſoffit of this nature, and let 
AFC, BED, be the outſide and infide | arches, divide half of the arch DE B, as 


D 12345Einto any as. ao... xd producy-4 3 and 60, the 
DES: 1 .two 
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two ſides of the plan, till they meet in G; from the points C D and G, draw the lines 


C9, DO, and & P, perpendicular to C G; make D O and C © reſpeQtively equal to the arc, 
D E and C F; through the points Q and O draw the line .O P, cutting GP in P on 
G ; with the radius & P deſcribe the quadrant P A, divide the arc PA into as many equal. 
parts as the are D E is divided into at; 1, 2, 3, 4, 5, draw lines 5547395 &c parallel 
to XG, cutting G P ats, v, 9, þ, and o, take the diſtance GH, from s deſcribe an are at h, 
take the diſtance between D x or x and 2 on the arc D E, then on D croſs the former 
arc at h, then take G I, on r, deſcribe an arc at i, then with the ſame diſtance as before, 
viz, between D 1x or 1 and 2, on h deſcribe an arc cutting the former at i; then take 
GK, and on q deſctibe an arc at &; then again, with the diſtance D x on i, croſs the 
arc I at x. Proceed in this manner to find the points I, n, and u, then will the points 
D, h, i, X, I, m, and u, coincide reſpectively on the arch at D 1, 2, 3, 4, $5, and E, which 


will give one half of the curve for the arch D E F, the points C, u, v, u, t, 5, 7, to cover 


the arch CF A will be found by making h u, i v, ku, It, ms, and nr, equal to their 
correſponding diſtance HV, I, X U, L 7, NMS, and MR; a curve being traced 
through theſe points will give one half of the ſoffit, rom. this a mould may be made that 
will give the other half. | 


PLATE III. 
GROINS. 


How to draw and fix the ribs of a plaiſter groin whoſe plan is reFangular and the arches 
to interſect each other at their common height. 


Let G HIX LA be one of the arches given, ſtanding over A B CDE Fon the plan, 


or in any other poſition parallel to it; let N, O, P, V R, &, be the piers on which the 


ribs are to ſtand. 


Take any points &, H, I, X, L, and 1 at pleaſure, from theſe points draw lines 
F % LE, X D, IC, &c. perpendicular to the baſe ABCD E F, cutting the an- 
gular rib g h at the joints a, b, c, 4, e, f; ftom theſe points draw perpendiculars a 2, bh, 
ci dk, el, and F u, to g h; alſo through the points a, 5, c, d, and e, in g þ No. 1, draw 
Parallel lines to the other fide of the groin aag, 56h, cci, dd, eel, and V n, cut- 

ting i lat the points a, b, c, d, e, and F; then make all the diſtances ag, b h, ci, dh, el, 
Fm, in No. 1, and No. 2, equal to correſponding diſtances, 4 &, B H, CI, D , E L, and 
FA, will be points in half of the arches at No. 1 and No. 2, from which the curve of 
the rib may be completed. 


_ The fixing of the ribs of the groin 3 as follows : 


Put principal ribs acroſs the piers each way, alſo acroſs the diagonals; then put 
Araight ribs acroſs theſe parallel to each ſide of the groin, meeting on the diagonal rib 
in order to fix the ln. 7 
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PLATE IV. 


GROINS. 
How to draw and fix the ribs of a Welſh groin by an eaſy method. 
In order to have a correct idea of the manner of finding the lines of this groin, it will firſt 


be neceſſary to know the manner in which the ribs are to be fixed. 


The rib over B is one of the body range, the rib at 4 is one of the fide arches cut- 
ting under the former; the principal ribs are firſt fixed acroſs the piers, then ſtraight ribs 
may be notched acroſs the under edge of the principal ones, ſo as to meet cach other ex- 


2Rly at the interſection of the two ſides of the groin. 


How to deſcribe an angle rib for this groin, / 


Divide the half arch CDEFGH into any number of parts at the points 
D, E, F, &, through theſe points draw the parallel lines CO, DN, E A, FL, &c. 
parallel to the body range of the groin cutting the other fide of the groin produced, at 
O, N, M, L, X; then on I as a centre, with the diſtances I X, IL, IMA, IN, and 
10, as radii, deſcribe the quadrants Oo, Vn, Am, LI, and X &, cutting the fide of the 
groin produced at o, u, m, l, &; through theſe points draw lines oc, n d, me, If, &c. 
parallel to O I, cutting the body range at c, d, e, f, g; through theſe points draw parallels 
c U, dT, e, F R, &c.; alſo through the points G, D, E, F, C, draw the parallels 
CU, DF, ES, &c. cutting the former at U, 7, $8, R, which will give the ſeat of the 


angle. 


e 


How to trace and back the angle rib. 


From the angle of the pier at M, and the middle of the ſeat of the angle at U, join 
NU, cutting the lines D 7, ES, FR, and G ©, at the points, v, w, x, and y; 
draw the line zy parallel to UZ, diſtant from each other the thickneſs of the rib, cutting 
CU,DT,ES, F R, and G 2, at 2z, /, M, A, I; through the points U, «, v, V w, N, 
x, X, y, Y, draw the perpendiculars UC, uc, vD, Y DwE, Ve, x F, X; make 
ur, Va, We, I and Yg, on No. 2, reſpectively equal to « c, f d, ge, rf, and q g, and 
through the points c, d, e, ½ g, m, No. 2, draw Cc, Dd, Ee, F % Gg, parallel to UZ, 


cutting UC, TD, S E, &c. at D, E, F, and g; then will CDE FG be one of the 


backing lines, and cd ef g the other, 


PLATE 


. 
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PLATE v. 
AxcHES FOR MASONRY. 2 
To find out the points of an elliptical flone arch cutting oblique in a flraight wall. 


Divide half of the arch B Cperpendicular to A F, fig. 1. into any odd number of equal 4 
parts, two of which parts are ſuppoſed equal to the thickneſs of one of the ſtones on the 9 
under ſide of the arch; this is done ſo that there may be a ſtone in the middle of the arch, 
inſtead of a joint. Then the diſtances between I, 2, 3, 4, 5, &c. contain each two 5 
Find one half of the ſoffit at Ig. 3, as is ſhown in the Carpenter's New Guide, fig. A 
plate a. Then will 1, 2, 3, &c., in fig. 3, be the moulds for the underſide of the ſtones, at 

1, 2, 3, &c. in fig. 1; the wy of the moulds at No. 1, No. 2, No. 3, &c. are reſpeCtively 
equal to CL, 1a, 2 5, 3 c, &c. in fg. 1. Then the rhomboides E, M, G, L, will be a 

6 mould for the joint C L, it will be enough to deſcribe any one of the joints. Suppoſe 

| 7 fat fig. 1, draw g e perpendicular to A C cutting D E, at e, and 7, 5 m, parallel to it; 

from e, draw e 5 perpendicular to g e, then take the diſtance 5 m, in fig. 1, and ſet it 
from 7 to m, at No. 7, draw 7 g perpendicular to it, equal to 7 g at No. 1, join m g in No. "0 
7, continue m 7 to h, make m b, at No. 7, equal to EM, at fig. 1, then complete the 4 | 
ä mg 1h, will be a mould for the joint 7 g, at No. bw by 
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PLATE VI. 
ARCHES FOR MASONRY. 


In plate 5. . pes been ſhewn the method for finding the x of an elliptical ack, 
,cutting obliquely into a ſtraight wall, by a general method which may be applied to cir- 


— cular walls; but in this I ſhall ſhew a more particular rule which will be ſhorter in prat- 
tice for this kind of arch, 
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1 Firſt find the ſoffit as in fig. 2, for the underſide of the arch; now in order to find the 

* levels of the fide joints, at B, C D, E, F, G, &c. draw parallels B , CR, D, ET, &c. 

4 coutting the face of the wall at Q, R, 8, T, &c.; from theſe points draw. the perpendiculars 
2.9, Rr, S „ Tt, &c. to the lines B Q, CR, &c. ; take O 5, on P, croſs the perpendi- 

cular 27. at 9, draw p g, then take oc, on P, croſs Rr at r, and join Pr; take od 

on P, croſs S at , join P's; in this manner proceed to find all the other lines P t, P u, 

89 oh; Po, P u, &c. then will- P 9, Pr, P, &c. make angles with the line O P, which the 

| end of each joint muſt make "ao the underſide 8 at the joints B, C. D, E, F, &c. 
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THE CARPENTER AND JOINER'S ASSISTANT. 5 


PLATE VII. 
ARCHES FOR MASONRY. . 
Of a flone arch in a circular wall. 


The deſcription of this arch is ſimilar to that of the elliptical arch, cutting obliquely 
into a ſtraight wall, as has already been deſcribed in plate 5+ That is, the moulds for the 
underſide of the tones and the joints will be found, as in that plate ; but the fronts of the 
ſtones muſt be wrought circular to the plan, or perpendicular, on the elevation; therefore in 
order to bring the face of each ſtone, forming the arch, to the true curve of the wall, a 
ſtraight edge applied to the face of each ſtone, which muſt be in a direction which would 
be perpendicular when put in its place, which line may be found as follows: from the ele- 
vation draw a perpendicular line a 6, cutting the top of the joint of the ſtone at a, and the 
ſide at b, then the ſtone being wrought on four ſides, the face will be "ue wrought by 
keeping the ſtraight edge always parallel to @ 6. 


PLATE VIII. 
OF FLOORS. 1 


Wo. 1, the perpendicular bade of a houſe through the windows. „ a 1%) 
A A A A A, ſection of the walls through the windows. COLLIER SY 
B, tie beam. | 


£22 2, &c. the wall plates, on which reſts the tie beams, girgers 1 binding joiſts. 
C, a girder cocked down to the wall plate g. 

. DDD, binding joiſts in the floors. 
e e, e, are the ends of the bridging joiſts, running over the binding joiſts.” 1 
ih the ends of the cieling joiſts which are * at one end in the 1 87 joiſts. 


FIG. 2. The plan of a floor with a girder, ſhewing low to aac . 


No girder, or ſtrong tie, ſnould be placed over any opening, and as the beſt method of 
laying girders, is to have them exactly in the middle of the room and parallel to the walls 
on each ſide; but as this is not always practicable, as in the preſent example, there being 
an opening, or window, in the middle of the room 3 ane that the girder may divide 


the 
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the room, as near as poſſible, into two equal parts, let the one end of the girder reſt upon 
the pier that is neareſt to the middle, and the other at the ſame diſtance on the contrary 
N fide in the oppoſite wall. 


A A A A, &c. plan of the walls. . 
. 3 GGGG, the flues, 
"$9 7, 7, 7, r, r, thickneſs of the brick an from the outſide of the ſaſh frame to the out- 
. ; fide of the wall. 

@, a, a, a, a, &c. plan of the wall Faden. 
C C, the gicder, 
e, e, e, e, e, &c. the joiſts framed into the girder C nd into the tail-trimmers V, I, &c. 
7, I, I, T, &c. tail-trimmers, in order to prevent the ends of the timbers, as much as 

poſſible, from going into the wall; according to the regulations of the building act. 

: X, A, hearth trimmers. 


K, X, K, a ſix inch partition between the rooms. 
11111 anine inch wall encloſing the ſtairs. 


Fibo. 3. Plan of a double floor. 


In this the Rs letters refer to the ſame things as in fig. 2. ; 

DDD, DD, DP D, &c. binding joiſts, their ſides are ſhewn at DD D, in fig. 1. 
xz x, x, x, &c. bridging joiſts. 

LI, the ſtair- trimmer. 

M4, 14, M, ſingle joiſts framed into the ſtair trimmer, L L. 


CC —————————— — mm :: 


PLATE IX. 
OF FLOORS. 


No. 1. Plan and two elevations, with ſeftions, of naked flooring and walls, ſhewing 
how to conſtruci the bond timbers in the wall, alſo the manner of framing the floors for 
ſmall buildings, or buildings of the third or fourth claſs. 


Plan of the flooring. 


BBBBBB, plan, or a horizontal ſection of the brick work. . 
C, C, windows. | 
D, chimney. 
E, flue. 
F, door. 


». £88865 &c. common joiſts. BARS 


_ Ye * bh hh, trimmer joiſts framed into the common joiſts. 
© mmm n, &c. keys to ſtrengthen the joiſts. Fig. 1. ſhews the edge or top of a key. 


Fig. 2. the ſide of ditto. Fig. 3. a key framed i into the a Fig. 4. ſide view of a Joiſt, 
1 the mertiſe to receive the key. 


J 8 F 9 RW . 8 4 * 5 — 
Ritt! 8 


Flomrs He, :. 


a a 


a a 


"i 


71 


71 


727 


"TY 


[4] 


Fd 


mt 


g q 


uU 
n 


ous 


I 


Ft 


m1 | 


. 


1710. 


Tirtilinns. 


/ 


js 


_— 


H 


MH 


im. Hg, 


Ht 


T1 


. 


CEE K 


. 


4 — 
* 
1 

. j 


London Mule, ty len Hun, Holtorn , July Ces 1296. 


THE CARPENTER AND JOINER'S ASSISTANT. 


No. 2. Elevation of the window ſide of the room. 


C, C, windows, 
£c cc, &c. the breadth of the receſſed part of the window. 
& &, bond timbers under the window. 
a a a a, &c. the ends of the joiſts of the floor above the windows. 
bb b, a wall plate for the joiſts, | 
dd d and dd d, bond timbers in the wall. 
e,e, e, e, &c. the ends of the bond timber in the ſide walls. 
u, 2, u, n, &c. the ends of the bond timber from the receſs. of the windows. 
A A A 4, the joiſts of the floor, below the window. 


No. 3. Elevation of the chimney ſide of the room. 


The letters of reference are the ſame as to No. 2. 


PLATE X. 
TRUSSED PARTITIONS. 


3 * Deſign for a truſſed partition, with door-ways in it. 


B, B, B, B, B, &c. the ends of the joiſts of the floor, above the partition. 
* C, C, C, C, keys put between the ſteady joiſts, when they have a long bearing, and 
8 to ſtrengthen the floor. | 
I; a aaa, thickneſs of the floor. 
2% DDD D, top of the * 
» E, E, queen poſts. 
E F, F, braces, to keep the building ſteady. 
G G G, lintle-piece over the doors, 
H, H, H, door poſts. 
1, 1, braces for the lower partition. 
K X A, bottom of the partition. 
L, L, joiſts going into the girder M. 
MA, the girder ſhewing the tenons. 
ng ny % u, &c. are upright quarterings. 
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PLATE XI. 1 

OP ROOFS. 3 

The wide} of a roof being given, and the quantity of timber to make it, to find the height f 1 

. ſo that it * iy the ſtrongeſt pefibe = oc 1 

FIG. 1. Let A B be the width, or ſpan, between the principal rafters : on it deſcribe a 2 

ſemicircle, Ade B; divide A B into three equal parts at the points a and b; from theſe 5 

points draw the perpendiculars a d and b e, cutting the circle in d and e, join Ae and d B, we” 

cutting each other at the point C; then will CA and CB, be the upper edge of the prin- 2 + 
cipal rafters, wich will alſo conſtitute the height of the roof. 7 


= 


FIG. 2. is a deſign for another roof, made on the ſame conſtruction, for a ſmaller ſpan. 


Names of the timbers. 


A B, the tie beam. 


CL, the king poſt mortiſed and bolted into the tie beam at L. See alſo No r. 
I I, braces mortiſed into the king poſt. 


AC and CB, are principal rafters mortiſed into the tie beam, at 4 and B, (ſee No. 6.) 
and into the king poſt at C, and alſo into the braces, 


G, G, ſections of the wall plates, which are let into the tie beam in order to bind the a | 


walls of the building together. (See No. 5, 6.) 
F, F, pole plates. 


K, K, ſections of the purlines, 

m, ridge tree. | 

H H, and hh, common rafters ſupported at the Wenn by the oy plates F, 7. in the 
middle by the purlines, X, X, and at the top by the ridge tree, m. 

No. 1, the king poſt, and tie beam to a larger ſcale. | 

No, 2, upper fide of; the tie beam ſhewing the mortiſe. 


No. 3, wall plate, ſhewing how it is made to receive the tie beam. 
No. 4, underſide of the tie beam. 


No. 5, and 6, end of the roof to a larger ſcale. an : I. 8 
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PLATE XII. 
ROOFS. 


To make a roof when the plan is of the form Y a trapezium: 


* 


Let ABCD be the plan, biſect all the angles L A 1) G B H, 9CP and O D N, 
reſpectively, by the right lines A E, B E, CS, and D R, which will give the ſeat, or plan, 
of the hips. Through E; the interſection of the lines 4 E and B E, draw A parallel to 
A B, cutting the ſides of the plan in A, and Y; from E, draw E a perpendicular to XY, 
equal to the intended height of the roof; draw a & and a Y, which will give the hip raf- 
ters to ſtand over XY; alſo through E, draw E R, and E S, reſpeQively parallel to A D, 
and BC, the plan of the roof cutting the plan of the hips D R and CS, at R and &, 
through R and 8; draw Z RS &. cutting AD, and BC, at Z and Q, then will E R8 
be a flat on the top. 


To find the hip rafters. : 
From E draw E F, perpendicular toBE, equal to Ea; join B F, and B F will be 


che length of a hip rafter, to ſtand over E B, on the bs 


To find the angle at the back of the hip rafters. 


Draw any line G H, perpendicular to B E, cutting it at I, and the plan at G and H; 
through I, draw 7 b, perpendicular to B F, cutting B F in 6; make I equal to 1 6, 
join & & and & H; then will & AH be the angle ſought. 


Ee 


PLATE XIII. 


ROOFS. 
How to fix and deſcribe the ribs in a dome, when Ep plan is a circle, and the elevations 
| ; . ſegment of a circle, 
METHOD JI. 


Fix the principal ribs, as are ſhown at AB, CD, E E, and G H, in the elevation and 
plan, fig. 1 and 2; then cut out ſmall notches in their outer edges, in order to receive the 
croſs bars, which cut the principal ribs at right n the ſides of each bar being in planes, 

| C tending 
985 | 
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tending to the centre of the dome: fixing the bars in this manner is extremely eaſy, as all 7 
the croſs ribs are of the ſame curve as the principal ribs; theſe croſs ribs being well fixed, 7 
by this ea it will be as as any truſſed dome and much leſs expenſive. F 


METHOD I. 


On the other half is ſhown the principal ribs at 7 K, L M, or A B, at the elevation, 
fig. 13; and on che plan, at fg. 2, the principal r ibs are filled in between by parallel jack 
ribs ; che manner of finding the centre of them is as follows : ſuppoſe 5 c, on the plan, to be a 
jack rib; continue it till it meet the oppoſite ſide, at d; then biſect ù d, by a perpendicular 
oe, at a; make a o, equal to A O on the elevation; chen with 2 * deſeribe the 
arc Je; it will be the curve n 


1 


r 
. : : - - 


PLATE XIV. 
ROOFS. © 


How to cover the whole of a ſpheroidical dome with one mould only, when the baſe or 


plan of this dome is a ſection, palſing through the tranſuerſe axis of the Jpheroid, or any 
other ſection parallel to it. 


Let A BCD be a plan of the dome, which is a ſection; through the tranſverſe axis of I 
a ſpheroid, let B D be the conjugate axis; divide one quarter of the plan B A, into any 3 
convenient number of equal parts, as fix ; from theſe points draw lines, 1 h a, 2 1 b, 34c, Y 
414, &c.; parallel to the tranſverſe axis 4 C cutting the conjugate B D, at the points 
a, b, c, d, and e; from B make B 8, equal to half of any of the equal diſtances, as between 
B and 1, or between 1 and 2, &c. ; draw f to the centre, cutting 1 4, 2 ö, 3 c, &c. at the 
points h, i, I, m; from the point B, in the line A C at No. 1, ſtretch out the arc B 4, 
of the quadrant, at fig. 1, on the plan, as at 1, 2, 3, 4, &c. through theſe points, draw ordi- 
rates at right angles to 4 C; from the ſeveral points 1, 2, 3, 4, &c. in A C No. 1, make the 
ſeveral diſtances 1 h, 2 i, 3 #, &c. equal to their correſponding diſtances, BY, a b, b z, c k, &c. 
on the plan, which will give points through which the curve may be completed. The 
manner of fixing the riþs of this dome is fo ſimilar to plate 15, page 11, that no other de- 
ſcription is neceſlary ; other differences are plain by Be. 3. 
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PLATE XV. 
ROOFS. 


How to cover a ſpheraidical dome with boards, having all their joiſts in plains, perpendi- 
cular to the tranverſe axis of the dome. 


Fro. 1, the ſide elevation, ſhowing the edges of the ribs at A and B, which are perpen- 
dicular to the plan, and parallel to each other. 

F. 2, the plan, one half ſhowing the plan of the ribs as at A, B B, and CC. 

Fro. 3, the end elevation, which ſhows the ribs at 4 1 A, BBB, CCC, which are all 
circular ; acroſs theſe ribs are fixed ſmaller ribs, of the fame curve as the plan, as is ſhown 
in the plan and end elevation. No. 1, ſhows the middle rib C C; on the plan fig. 2, No. 2, 
ſhows the rib BB on the plan, and No. 3, the rib A A, on the plan, or 4 A A, on the eleva- 
tion; each of the principal ribs are notched on the upper edge, in order to receive the croſs 
ribs, as is ſhewn at No. r, No. 2, and No. 3. 


How to cover the dome. 


On the elevation, fig. 1, take-any equal parts as at a, b, c, d, and according as you think 
the width of a hoard will admit; now to find the curve of any board, ſuppoſe one to bend 


acroſs d e; through the points e and d draw the ſtraight line e d h meeting the axis at Y; 


then on b, as a centre, with a radius 2 4 deſcribe a circle, will be one edge of the board, 
and with a radius h e, deſcribe a circle, will give the other edge of a board for that place ; 
in the ſame manner all the other boards will be found. 


e 


PLATE XVI. 
ROOFS. 
How to fix à conical top over a a ſquare room. 


Let 4 B Obe half the plan of the room, and D F E be the half oa 
the ribs are all fixed at the top; the hyperbolical arches @ gb, h h e, on each of the four 
fides are all of the ſame height; in order to fix the ſtraight ribs þ ,n i #, In, &c. which are 
alſo ſhown on the plan F B, IX, . 


Nn 


5 PLATE 
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© PLATE XVIL 
| ROOFS. 


How to determine the interſeftions of a conical finiſh over any ſquare room, the diameter 


of the baſe of the cone being ſuppoſed equal to either of the diagonals of the ſquare, as 
K Lor IM. 


Biſect the Sagonal LX, N t the point XN, by the perpendicular N; wakes NW canal | 
to the height of the cone; then draw the ſides L MV, and X 7”; biſect the ſide A K of 
the ſquare at a; on the point M with a radius N a deſcribe an arc a 4, cutting the diagonal 
L K, at A; then take at pleaſure the. points B, C and D, between A and K, and with the 
ſeveral radii N B, NC, and N D, deſcribe arcs Bb, C c, and D d, cutting K Mat the 
points d, c and & ; from the points 4, B, C, and D, draw A E, B F, CG, and D H perpen- 
dicular to the 2 K L, cutting the ſide // K, of the cone, at E, F, G, and I; at the 
points a, b, e, d, erect perpendiculars a e, bf, c g, and d h, to the fide A L; make each of 
the diſtances a e, bf; cg, and 4 h equal to their correſponding diſtances, I E, B F, C G, and 
D H will give the edge of one balf of the curve for that fide, from which all the other 
may be traced; the ſhadowed ports on each of theſe curves ſhow the ſoot of the ribs, 2 as 
to bring it to the curb at the top. c 


PLATE XVIII. 
_ ROOFS. 
How to fix the ribs of a ſpanarel dome flanding over a ſquare plan. 


CD, D E, fig. 1. are two ſides of the plan; 4 F is half the plan of the curb; fig. 2. is 
the elevation, in which is ſhewn the manner of fixing the ribs on two ſides of the plan; a b 
the elevation of the curb, correſponding to AEB on the plan; F d, and d g e, are ribs placed 
on each fide of the plan, which ſupport the vertical ribs which form the ſpherical ſurface ; and 
thoſe vertical ribs ſupport the curb a f b; on af b is placed a ſky-light to admit of light to 

the ſtairs or room; this ſpandrel dome is to be finiſhed with plaiſter and conſequently the 
ribs muſt be at a near diſtance to each 'other at 1 mes. places (on one foot or leſs 
from centre to centre). e offs 5 
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PLATE XIX. 
ROOFS. 


To find the interſection of the ribs of a ſpandrel dome, whoſe ſection is a given ſegment of 
a circle, ſtanding over a ſquare plan, as in plate 17. 


Let ABCD be the ſquare plan, and let DE F B be a ſection of the dome in the 
plane of the diagonal. a 


Firſt lay down a plan of one quarter of the ribs, as are ſhown at VC, TA, STL, RI, 
and & G, fo that © G is parallel to D C or A B, the ſides of the ſquare; on V, with 
the ſeveral radii / G, VI, VL, VN and C, deſcribe arcs G pg, It Ii, L ut, Nun, &c. 
cutting D B the baſe of the angular rib at g, i, /, and n; draw gh, i l, In, and # a, 
each perpendicular to D B, cutting the diagonal rib at , 4, mm, and o; then make all 
the diſtances G H, IX, L ME, and M O, equal to their correſponding diftances g b, il, 
m, and no; and through the points H, X, 14, O, draw a curve and it will give the 
under edge of the curve for the bottom of the ribs 2 G, RI, SL, TN, and UC, 
which is alſo ſhown complete on each fide of the ſquare plan: now ſuppoſe each of the 
circular ſegments as are ſhown on each ſide of the ſquare plan to be turned up at righe 
angles to the plan 4 B CD, the ribs will then ſtand in their true poſition. 


PLATE XX, 
SKY-LIGHTS. 


How to 3 the ribs of a conical ſty- ligbt, ſo that their diflances ſhall be proportional to 
the degree of curveture of the plan when it is elliptical, 


Let ABCD be the plan, whoſe centre is F; let AC be the tranſverſe axis and BD 
the conjugate; on F, with the ſemi-conjugate deſcribe the quadrant B E cutting the conju- 
gate at B and the tranſverſe in E; divide the quadrant B E into as many equal parts as 
vou intend to have ribs in each quadrant: in this example it is in five at the points 
I, 2, 3, 43 from the points E and C, draw the lines E G and C Hy parallel to B D the 
conjugate axis; from the centre F, and through the points 1, 2, 3, 4, draw lines F 1 i, 
F 2 4, &c. cutting E G at i, kh, % &c. ; through the points i, 4, I, draw i J, K A, 1 L, &c. 
| paralle] to NC, the tranſverſe axis, cutting CH at 7, A, L, &c.; from theſe points draw 

? lines 
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lines to the centre at F, cutting the circumference of = plan at I, N, O, &c. for the 
place of the ribs. 


7 8 a 
On the other ſide of the plan the ribs are divided equally at P, Q, R, and 8, where it 
will appear that the ſpaces towards the tranſverſe axis A P, P 2, appear too great for 
thoſe at the extremity of the conjugate, viz. B 8, SR. 


PLATE xxl. 


How to draw the curb of a conical ſty- light placed on the inclined fide of a roof, the baſe of 
the cone being a circle, parallel to the horizon, and the axis of the cone perpendicular 
to its baſe. 


Let ay be the inclined ſide of 8 and let 1 do at X, and let 
K A be the axis of the cone; draw K I and K A making equal angles with X 2, cutting 
the inclined fide of the roof at a and y; draw any line A 7 perpendicular to the axis K Q of 
the cone, cutting the ſides X A and K 7 of the cone at A and 7, and the axis K © at ©; 
then on Q with the radius QA on 1, deſcribe a ſemicircle FABCDEFGHI, on 
which place the plan of the ribs at 4 B CD, &c. from each plan at B, C, D, E, &c. draw 
fines from their angular points, each perpendicular to A 1, cutting A near NM, O, P, Q, 
&c. from N, O, P, Q, &c. draw lines to the vertix at X, cutting ay at u, o, p, 4, 7, 5, f; 
biſect ay at V through v draw UV parallel to AJ, cutting the ſides of the cone at 
U and /; on U deſcribe a ſemicircle UY/,; from v draw v 1, perpendicular to 
UP, cutting the ſemicircle at 1; make vf from v perpendicular to ay equal to v1; 
then will @ y be the tranſverſe axis of an ellipſis, and vf will be the conjugate, round 
' which deſcribe the ſemi- ellipſis abc de fg hy, which will give one half of the curve for 
the curb ; in the ſame manner you may proceed with the inſide of the curb, which has w x 
for the tranſverſe axis; then by drawing perpendiculars to 45, from u, e, p, 95 r, &c. 
cutting the curb at b c de f g b, will give the pow 9 of the ribs, and by Cones. them to 
9 will give their ſeveral directions. 
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PLATE XXII. 
NICHES, 


How to draw the ribs for the top of a niche, the head being a n and the plan @ 
ſegment. 
Let 435 C bs the plan of the niche, then one half, as 4 B or BC, will give any one 
of the ribs which are to be fixed upon the front rib at a, 6, 242 equally ſpaced, and to 
mitre together upon the back at F. 


PLATE XXIII. 
NICHES. 


To find the ribs of a ſpherical niche which is the ſegment of a circle on the plan, and 4 
ſemicircle on the elevation, the ribs not to tend to the centre of the ſphere, but to a point 
in the back of the front rib of the niche. 


Let AE, BE, CE, and D E be the plan of half of the ribs; now, in order to find a 
rib ſtanding over any of theſe plans, ſuppoſe over B E, produce it out to F, cutting the 
circumference of the plan at T make FM equal to BE on B F, as a diameter; de- 
ſcribe a part of a circle F from A; draw H perpendicular to A FE, cutting the 
arc at I, then will the arc F 7. be the under edge of the rib, ſtanding over E B; the 
breadth of the ribs may be what is thought proper: all the other ribs are deſcribed in the 
fame way by producing their plan to the oppolite fide of the circumference. 


LY 


Note. Be careful that each rib be backed to the plan, as as is ſhewn in the ribs F, G K, 
and R. 
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PLATE XXIV. 
' NICHES. 
How to deſcribe the ribs of a niche when parallel to each other, whoſe top is part of a 
globe, the plan being the ſegment of a circle and the elevation a ſemicircle. 


Draw the plan and elevation of the ribs; from the centre C of the plan, and with the 
radius CL draw the inſide circle of the plan all round, produce the ribs till they meet 
the oppoſite ſide of the plan at J, FG, CD; through C the centre of the plan draw 
M CN, parallel to X & L, the face of the niche, which will cut the plan of the ribs pro- 
duced at A and B, on the points CA and B, as centres; with the radii CI, A F, and BC, 
reſpectively deſcribe arcs I V, FF, and CT; and from the points G and O draw the 
lines GH and DE, perpendicular to the plan of the ribs, cutting the baſe of them 
at H and E; then again, on the centres A and B, with the radii AHand BE re- 
ſpectively, deſcribe arcs HU and ES; then will 77/ be the inſide of the rib at No. 1. 
and F Y, and HU, the inſide and backing of the arch No. 2; likewiſe CT and E &, the 


inſide and backing of No. 3; the outſide lines, repreſenting the width of theſe , 
muſt be taken according to the diſcretion of the workman. 


Note. The ribs No. I, 25 and 3, correſpond to the plans marked I, 2, and 3. 


* 


PLATE XXV. 
NICHES. 


How to draw and fix the ribs of a circular niche in a circular wall, by an eaſy practi- 
cable met bod. 


Let Abed be a plan of the inſide of the wall 4 B CD, the inſide of the ribs of the 


niche which are all drawn towards the centre at E, that is the middle of the plan of each 


rib, will paſs through E the centre of the niche; take either of the diſtances E 4, E B, 


E C, &c. and with that diſtance take any points H, G, and F, at No. 1, No. 2, No. 3 


as centres, and deſcribe arcs BIA, CL M, and D N, which will be the inſide of each 


ribs * the radius of 8 chat! is BH, CG, and D F, 
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Homw to cut the ribs to the face of the circular wall. 


From B, C, and D, at No. 1, No. 2, No. 3, make the diſtances B, Oc, and D 4, 
reſpectively equal to Bb, Cc, and D d, on the plan; from the points b, c, and d, at 
No. 1, No. 2, No. 3, draw b K P, R, and 4 NT, reſpectively perpendicular to 
B H, CG, and D F, cutting their circle in X, M, and N; then will BX, C 1M, and 
D N, be the length; on the inſide of each rib take the little diſtance 6 e, ch, from the 
plan, and at No. 1, No. 2, No. 3, make bc, dh, equal to them; draw e IU, 5 LV, 
reſpectively parallel to b K P and c M R, and the diſtance of the parallel lines J U, XP, 
and MR, L , will ſhow the bevel of each rib ſo as to anſwer the face of the wall; No. 45 
ſhows the manner of fixing the ribs, which muſt be perpendicular to the plan, and, to keep 
the ribs ſteady, a circular rib may be fixed acroſs the backs, whoſe inſide will be a part of 
the ſame circle as the back of the ribs. 


OF FIXING GROUNDS. 


Grounds are framed pieces of timber attached to the wall, going round windows, 
doors, or any other opening in buildings, in order to fix an architrave or any other kind 
of moulding upon them; in theſe caſes all grounds ought to ſtand perpendicular to the hori- 
zon, that is, in workmen's terms, to be plumb face and edge, and great care ought to be 
taken in fixing them perfectly firm and ſolid in every part, for on their accuracy depends 
the well finiſhing of all the inſide work; and if in plaiſter, it ought to be floated to 
them, and the firmly fixing of the architrave will depend much on their ſolidity. 

In fixing grounds for windows, the ſaſh frame ought to. be carefully fixed firſt, and to 
ſtand quite perpendicular, or plumb; be careful that the face of the ground ſtand quite 
parallel to the face of the faſh frame, and to projet about three-fourths of an inch 
from the face of the naked brick-work, ſo as to leave a ſufficient ſpace for the thickneſs 
of the plaiſter. The edge of the ground ought to be in the ſame plane with the edge of 
the ſaſh frame (that is, in workmen's terms, out of winding). The edge of the arChitrave, 
when finiſhed, is to ſtand about three-eights of an inch within the inner edge of the ſaſh 
frame, fo that a perpendicular line down the middle of the grounds, ought to ſtand exactly 
oppoſite to a perpendicular line down the middle of the faſh frame. | 


. LAYING OF FLOORS. 


The true excellence of a floor is, that it be perfectly level; but experience teaches us 
that the nature of wood will not admit of its being made perfectly level, for as every floor 
has always a certain degree of weight in itſelf, ſo it will have a certain degree of ſinking 
from the laws of gravation, in thoſe places where it is not ſupported, until the moiſture is 
quite dried out of the wood, and conſequently there ſhould be a certain degree of riſing or 
cambering in the floor (about one inch in 20 feet), ſo that it ſhould be as near to a plane 

D | as 


18 THE CARPENTER AND JOINER'S ASSISTANT. 


as poſſible when it is ſettled, or the moiſture is dried out. But notwithſtanding grounds 
| ſhould be perpendicular, and floors horizontal, yet we are often obliged to ſacrifice theſe 
perfections, to ſuit _ Goyrenlences, « as will be ſhewn in the inſtructions for hanging 

doors. 


| 3 PLATE XXVI. 
| | MITERING. 


F16. 1, the method of mitering dodo together at any exterior 9 of a room. 
Note. —In fixing this together, you may drive in brads from each ſide. 


” 1 855 "Fic, 2, the method of fixing troughs together or any. rectangular wooden veſſel, 


room; this is alſo uſed for water trunks. 


Fi. 4, the manner of fixing and Gniſhing two pieces of 3 center a at the angle 
of their meeting with a returned bead, in order that the joint ſhould not be ſhewn : this 


is only uſed in common finiſhings; in good finiſhings, a ſmall three-eight bead is only 


} uſed at the joint, keeping the angle entire. This is the beauty of joiner's work, to ſhow 
| all angles as ſharp as poſſible: ſome finiſh without any bead at the joint, as in fig. 6, Where 
the joint is made as cloſe as poſſible and well glued together; and if it ſhould be required 

to be Rene you * glue blockings in the angle, which will * it fim. 


- 
- NG wy n 
= — 
— — — —— 
» 


* 5, is another 2 of mitering z this is not ſo — as fig. 1, as as it has no 
butment. | 


that the glue is as hot as poſſible, for glue never holds well when it is chilled or cold. 
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4 Fi. 3, the method of putting dodo or ſkirting together at any interior gle of A 


In glueing up large work, all the edges that are to be clued, ought to be put hefore a fire | 
ſo as to be well warmed, and then to be immediately glued, taking care at the ſame time 
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PLATE XXVIL 


OF TAKING DIMENSIONS. 


Three ſtraight lines, A B, CD, and E F, being given to make a triangle, if any two 
are greater than the third, 

Fis. 1, make HG equal to A B on H, as a centre with a radius, E F, deſcribe an 
arc at I on G, as a centre; with the radius CD deſcribe an arc, cutting the former at I; 
join H and GT; then will HG T be the triangle required. 

By this rule (as fig. 2) may a piece of boarding or wainſcotting be fitted into any tri- 
angular ſpace ; if the ſides of the ſpace are irregular, it will be beſt to fit pieces into each 
ſeparately ; then lay the angular points 3 according to their places, and you may pro- 
ceed as in deſcribing a triangle. 

Frs. 3. Suppoſe it were required to take the meaſures” of a ſoffit, without uſing any 
bevel, firſt make an eye drawing of it, as is ſhown at fig, 3; then meaſure the length of 
each ſide, and one of the diagonals ; and if one of the ſides is curved, you muſt meaſure 
the riſe of that curve and mark on the ſketch; then you may deſcribe it as is ſhown in fig 4. 


PLATE XXVIII. 
HINGEING. 


The principles * banging aer, Jutters, or flaps, with hinges, 


"The centre of the hinge i is generally put in the middle of the joint at a, fig. 1; but in 
many caſes there is a neceſſity for throwing back the flap to a certain diſtance from the 
joint: in order to effect this, ſuppoſe you wanted the flap, when folded back, to be at a cer- 
tain diſtance, as @ b in fig. 2, from the joint; divide a b in two equal parts at the point c, 
which will give the centre of the hinge; the dotted lines de f, ſhows the poſition when 
folded back. 


Note — The centre of the 3 = be placed a ſmall matter beyond the ſurface of the 


door or ſhutter, otherwiſe the one will not fold freely back on the other. 

It muſt alſo be obſerved, that the centre of the hinge muſt be on that ſide that the rab- 
bet is on, otherwiſe it will not open without the joint being conftruQted i in a a particular form 
which will be afterwards ſhown. | 
FIG. 3, ſhows the ſame thing opened to a right angle. 


D 2 
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42 PLATE XXIX. 
OF PLACING HINGES, Ge. 
Hu to hang two flaps, or doors, ſo that when they are folded back, they ſhall be at a 


| arne diftance from each other, 


This is eaſily accompliſhed by means of hinges having knees projecting to half that 
diſtance, as is plainly ſhown by fig. 1; this ſort of hinges are uſed i in hanging the doors of 
. Pews, in order to clear the moulding of the caping. 


To make à rule joint for a window ſhutter, or for any folding flaps whatever. 


Let a, fig. 2, be the place of the joint; draw ac, at right angles, to the flap ſhutter or 
door; take c, in the line a c, for the centre of the hinge; take the plain part a b, according 
as the workman ſhall think proper, on c; with a radius c, deſcribe the arc bd, then will 
a bd be the true joint. | 

Note, The knuckle of the Ringe is always placed in the wood, becauſe the farther it is 
: in the wood the more of the joint will be covered, when it is opened out to a right angle, 
as in fig. 3; but if the centre of the hinge was placed the leaſt without the thickneſs of 

the wood, it would ſhow an open ſpace, which would be a defect in workmanſhip. 


- PLATE XXX. 
OF PLACING HINGES, Cc. 


, 


Hew to mak tha Jaints of Arten, which are to be hung together when the knuckle f the a 
99 | hinge is placed on that fide that the rabbet is on, 


Let 0 be the centre of the hinge, M I the joint on the ſame fide of the hinge; KL hi 
depth of the rabbet in the middle, of the thickneſs of the ſtyles, perpendicular to. K Mand 
LF, the joint on the other fide, parallel to X A; biſect K L at H, join HC on HC, 
deſcribe a ſemicircle CI H, cutting XK Mat '7, through the points J and H; draw 1H 
G cutting FL at G, then will F IA be the true joint; but if the rabbet were made in 
the frm MX L F, neither of the ſtyles could move round the joint or hinge; C, fig. 2 
ſhows the ſtyles to one third part of the ſize of fig. 1. folded back; fig. 3. ſhows how to | 
perform the ſame, by means of a circular joint, whoſe centre is the centre of the hinge. 7 
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: PLATE XXXI. 
OF PLACING HINGES, &c. 


How:to Hom Abe edges or joints of door ſtyles, that are to benbung i to each other, fo 15 


_ the door may open to a right angle, and ſhow a bead to correſpond exactly to the knuckle 


of the hinge. Ao tbe manner of conſtructing the hinges N the various forme 


, ſo as to be, let 7 a; 7 1009, "po each A ide. 


— 2 


| Pie. 1 No. I, 1555 the edge « of a style, or it may in ſome rates be a N on which a 
bead is conſtructed exactly to the ſize of the knuckle of the hinge, and rabbetted backwards, 
equal to half the Wa * — on: We manner of conſtructing the rabbet will be ſhown 


as s follows : 


Through C the centre of N which muſt alſo be the centre of the hinge, draw +. 
CCB perpendicular to E F; draw AG parallel to it, touching the bead at G; make 
G A equal to G G the radius of the bead; join CA; make A B n, to A cut- 


ting CD at B, then will GAB be the joint required. 


No. 2, fig. 1, ſhews a part of the hanging 75 conſtructed ſo as to receive the edge of 
No. I, 


No. 3, fig. 1, ſhows the above hinged together, with common. butt hinges, 
Mete. It muſt be obſerved in this, and all the following examples of hinges, that the 


Joints are not made to fit Wa tas there muſt be allowed in OY ſufficient "prov | ; 
| EW paint. 


1. . S 2 * 
Fi. I No. lh 2. er, of dis theſe, long only a” + nj a 


right angles to the face of the ſtyle, no farther deſcription is neceſlary. 


FIC. 2, No. 3, ſhows No. x, and 2, hinged together, and ſhows the * con- 
ſtruction of the hinge ſo as to be ſeen as a part of the bead, and the ſtrap part of the 
hinge to be let equally into each ſtyle; this conſtruction of the hinge will . of: A bead 
of the ſame ſize exactly oppoſite to it. | 


Fi. 3, No. 1, and No. 2. The manner of confirefiing the edges of ſtyles to * 


hinged together with common butts, to be let equally into each ſtyle: the manner of 
conſtructing this joint is ſo plain, by the figure, that it would be uſeleſs to give a deſcrip- 
tion of it. No. * GY rogue 11 8 10 together. 
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PLATE Xxx. 
or PLACING HINGES, &c. 


at $1 
Methods of jointing flyles tagether ſo as to prevent ſeeing through the joints, noch Floor th the 


- Riyles to finiſh with beads of the ſamee ſize exattly appeſite to each other, and for the 


ſtrap part of the hinges. te be let in equally into both parts ar cles. | 


Fr. 1, No. r, and 2, the manner of conſtrukting the joint before hingod together. 
Fic. 1, No. 3, ſhows No. r, and 2, 2 in the frm of 


common butts. 


FIG. 2, No. 1, nnd 2, ſhows another method of e joints befor hinge 
together. 


% 


No. hows Nos 2, put og ant the para form of th ge fr the 
joint. | 5 


„%% £14 4 dCATE ANIME c/--: I been r age 
20 8 . PLACING HINGES, Ws. © 7 5 


the joint of the hanging Ayle, with the other Bude, fo it by the * 
or doors or windows. 


Fre, 1, for a window. 2 „ 8 n _ 4 aki, 8 
A, inſide bead of the ſaſh frame. Tr! Et NT Lala ona 
3, inſide lining. 3 N 5 3 
G, ſtyle of the ſhutter. | Ws 4 ON” 
Let à be the interſection of the cel te tr e wit tf ur inf lining 

of the ſaſh frame. 17520 
ax the face of the inſide lining, | 
Biſect the angle p ar by the right line @ a; ————— Jetarmined | in that 

line, ſo that the knuckle of the hinge may be at a certain diftance from the face p @ of the 

ſhutter; through c draw the line 4 d, at right angles-to-@ a; then one ſide of the hinge 


muſt R being made as is Pony the Ane. 
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How to conſtruct the jamb to be clear of the ſhutter. 
On c, as a centre, with a radius ca, deſcribe an arc, a , and it will be the joint required. 


Note. When theſe ſort of hinges are uſed in ſhutters, the ſtrap part of the hinge may 
be made longer on the inſide lining, than that which is connected with the ſhutter. 


F 10. 2, is the manner of hanging a door on the ſame principle: the ſhadowed part muſt 
be cut out, ſo that the other ſtrap o the hinge my revolve; the edge, c d, of the hinge, 


will come into the paſition of the lin en che window is ſhut in. 
Here the ſtrap part of the huis oths. 
Fi6. 3, the com. ogethor, the hinge being let the 

wh le of is thickn { anto the ſalh frame. 
By this mode leis not ſo hh, 1 half is Jet into the ſhutter and half into 

the {th frame, provided the inſie _» 4 iufficient thickneſs. 


Note. The centre of the hinge in this muſt he in che ſame plane with the face of the 
ſhutter, or beyond it, but not within the thickness. 


FIG. 4, the methed of hanging a dor with centres. Let à d be the thickneſs of the , 
door, and b. ct it in &; draw b c perpendicular to @ bz make bc equal to ba, or bd; on | 
c (the centre of the hinge) with a radius ca, or c d, deſcribe an are; a ed will give the 
true joint for the edge of the door to revolve in. 


PLATE XXXIV. 
OF DOORS. 
The method for making double margin doors. 


FIC. 1, 4, A, top rails. 

B, B, top, or frize pannels, 

E, C, frize rails, 

D, D, middle pannels. 

E, E, Lock, or middle rail. 

F, F, bottom pannels. 

G, G, bottom rails. 

H, H, outſide ſtyles. * 
J, J, middle ſtyle, ſhowing two ſtyles. * 
This door is a kind of deception for a pair of folding doors; it is frequently uſed 

for an outſide door, where the door is wanted to open all on one ſide. 


. In 


* 
* 

*. 
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In order that this fort of door may appear a complete deception, there will be ſome dif- 
ficulty in making and putting on the furniture; to accompliſh this, the lock may be con- 
ſtructed with a long bar, or rod, to reach from one of the middle ſtyles to the jamb; and 
the rail itſelf may be glued up hollow, fo that the bar of the lock, and bolts, may work as 
eaſy as poſſible. 

Fis. 2, ſection of the iyle HH, with part of the plan of one of the rails. 

FIG. 3, ſection of the middle ſtyle ; this and fig. 2, are ſhown to a larger ſcale than the 
following. 

FIG. 4, part of the lock rail, ſhowing the double tenon which goes into the ſtyle, 

FIG. 5, one of the wedges that wedges the ſtyles and rails together. 

FO. 6, part of the middle ſtyle, ſhowing the tenon which goes into the bottom rail, 
fig. 7: this tenon is made double. 

FIG. 7, part of the bottom rail, ſhowing how it is made to receive the middle ſyle. 

FI. 8, the thickneſs of fig. 7, ſhowing the wood that is left in 5 middle to receive 
the tenon of fig. 6. 


To find haw far a door made in the manner of fig. 9, will clear the floor, when opened to « 
right angle; * 


Fis. 9. Make the angle B 4 D, equal to the angle B A E; make AD equal to A E; 
alſo make the angle 4 B C equal to the angle A B G, and make B C equal to B G; 
join D C; then will 45 CD be the true poſition of the door. 

And the angle D A F, will be double the angle that the bottom of the door will make 
with the floor, when it is opened to a right angle, 


# 


OF HANGING DOORS. 


Having treated thus fully on the various kinds of hinges adapted to ſundry purpoſes, 
before I conclude the ſubj ect, it may be proper to make a few obſervations upon, and to 
give ſome rules for, hanging of doors, ſo as to clear the ground or carpet, 

iſt. Raiſe the floor under the door as much as may be neceſſary, according to the 


thickneſs of the carpet, &c. 


2d. Make the knuckle of the bottom hinge to project beyond the perpendicular of the 
top hinge about one-eight of an inch, this will throw the door off the floor. 

Note. The centre of the top hinge muſt project a little beyond the ſurface of the door, if 
the hinge is let equally into the-door and into the jamb ; otherwiſe, if the centre lay in the 


ſurface of the door, it ought to be placed at the very top, which is ſeldom done. 


zd. Fix the jamb, on which the door hangs, away from the plumb-line, ſo that the top 
of the jamb may incline to the oppoſite jamb about one-eight part of an inch, this will 
have the effect to clear the door off the floor. Fo 

4th. Make the door, when ſhut, to project at the bottom towards the inſide of the room, 
about one- eighth of an inch, which may be effected by giving the rabbet the quantity of 


inclination requiſite, 
| Note 
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Nite, —Although any of the above methods properly applied will make a door ſwing 
ſufficiently clear of the floor, yet as each one ſeparately will require to be done in ſo great 
a degree as to offend the eye, I do not recommend them in nice work, but would rather 
adviſe a combination of them all to be uſed, thus: 

Raiſe the floor about one-eight of an inch under the door ; make*the jamb on which the 
door hangs incline to the oppoſite jamb about one-eighth of an inch; make each rabbet 
that ſtops the door project at the bottom one-eighth of an inch to that fide of the room 
on which the door opens. Now theſe ſeveral methods practiſed in the above ſmall degrees, 
which will not be perceptible, will throw the door ſufficiently out of the level when 
opened to a ſquare that is, it will be at leaſt half an inch when the height of the door is 
double its width. Again, 

5th. An invention has lately been introduced called Riſing Hinges, which are made with 
a ſpiral groove winding round the knuckle; but as this method introduces an error in 
workmanſhip, I cannot well recommend it, for the door ought to be cloſe fitted in, except 
ſufficient room for the painting (for which workmen uſually allow a ſpace the thickneſs 
of a half crown), and as the door is continually riſing on the ſpiral groove, it will be 
neceſſary either to cut away part of the hanging ſtyle at top, or elſe to cut the ſoffit to 
allow room for the door to riſe on the hinge; this, when the door is ſhut, has an aukward 
and unworkman-like appearance. - 

6th. This purpoſe would be completely anſwered by adopting a door in the form of 
the antique doors; that is, the bottom to be wider than the top, the jambs having the 
ſame inclination. This figure is introduced, not for the purpoſe of its being adopted in 
general uſes, though it will clear the ground ſufficiently, and it will fall to of itſelf; its 
properties are, 

FG. 9. Make the angle B A D equal to the angle BA E; make 4 D equal to ＋ E; 
alſo make the angle A B C equal to 4 B &, and make B C equal to B G, join D C; 
then will 4 B C D be the true poſition of the door when folded back, and the angle 
DAF will be double the angle that the bottom of the door will make with the floor 
when it is opened to a right angle. 

7th. For common or ordinary purpoſes, ſuch as warehouſe or ſhop doors, &c. the fol- 
lowing eaſy method is uſeful, as it will ſufficiently clear the ground, and the door will 
always fall to of itſelf. | 

The top hinge may be a common butt hinge, the bottom one muſt have a knee to 
project out, theſe hinges muſt be placed in ſuch a manner, as that a line drawn through 
their axis ſhall touch the door at the top and cut the floor beyond the ſurface of the door 
an inch and a half or more, according to circumſtances. 
| There is another kind of hinge which is applicable to gates or rough work; the upper 

hinge may be of the common conſtruction, but the lower one is made with a circular 
knee, and is fixed in the partition out of the plane of the joint of the door; the axis of the 

hinges, as in the former caſe, muſt be in a line with the top of the door, gate, &c. 
$0 | E : PLATE 


Hy 
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PLATE XXXV. 


OF DOORS. 
How to find the true bevel for hanging any door, 


FIC. 1. Let a be the centre of the hinge; on the width of the door a 5 deſeribe a fe- 
micircle , ce d a, cutting the other ſide of the door at c and d. Join a d and b c, which 
will be the proper edges of the door, in order to make it open freely. 2 


Note. — The bevelling on the fide @ d is of no other conſequence than to make the ſides 
uniform. 


How to find the joint for a pair of folding doors. 


FIG. 2. Let h and g be the centre of each hinge; biſect þ g by a perpendicular à 6, 
cutting the thickneſs of the door at @ and 5; biſect a b by the perpendicular c at e 
make ec and e d each equal to half the thickneſs that you intend the rabbef to be, Sup- 
poſe you intended the flap g a c 4 f to open; draw a line from d to the centre of the hinge 
at g; ond g deſcribe a ſemicircle d f i g, cutting the other ſide of the door at f; join F d, 
and through c draw c # parallel to it; then # c dF will be the proper joint, 

Note.—If you put a bead at the joint, it ought to be exactly in the middle of the door. 


PLATE XXXVI. © 
OF DOORS. 


| How to find the bevel on the edge of a door when it is executed on a circular Plan, and 


the door to turn out on the convex ſide of the circle, 


With regard to the circular door, fig. 1, all that is required is to make the angle a b c 
either a right angle or greater than a right angle (for a right angle is the leaſt that any 
door will admit of) formed by the edge of the door, and a line drawn from the centre of 
the hinge to the oppoſite angle. | 


For the folding doors, 


Fic. 2. Let @ and ö be the centres of the hinges on the plane; join the points 4 and 5 
by the right line 4 6 and biſect it by a perpendicular c de at c, cutting the thickneſs of 
the 
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the door in d and e; biſect d e by a perpendicular g/ h at /; make F h and Fg each equal 
to half the thickneſs of the rabbet; join þ 5; on it deſcribe the ſemicircle h 7 & 6, cutting 
the other ſide of the door contrary to the knuckle of the hinge at i; join 7 h through g; 
draw g 1 parallel to it; then will / g ei be the proper joint for the meeting of the two 
doors. 


PLATE XXXVII. 


0 OF DOORS. 
How to fine the meeting jeint of falding doors when the binges are placed on the concave 
| fide of the door. ' 


FIG. 1. Let aand b be the centres of the hinges; join @ & and biſect it by a perpen- 
dicular c d e at c, cutting the thickneſs of the door at & and e; biſect dee by a perpendi- 
cular g F b, cutting d e at /; make Fh and F g each equal to half the thickneſs of the 
rabbet ; join h H] on it deſcribe a ſemicirele h z + 6, cutting the other ſide of the door 
contrary to the hinge at i; join i h, and through g draw g / parallel to it, cutting the 
concave ſide of the door at /; then will z þ g / be the joint ſought. 


Demonſtration. 

Let the door 4 J g h i remain in its place; now the angle h i Y being a right angle, 
conſequently the perpendicular ù i will be the ſhorteſt line that can be drawn from the 
point & to the line / H; now let the half door be turned round the hinge at 6; the point 
i will then deſcribe a circle whoſe centre is the hinge at 55 then will i be a tangent to 
that circle at i; ; therefore the angle at i will h oth m .of 1 et the dr of 
the other door, but ut 7z. 

If round the centre of that door that opens, as "Ber 2, you deſtribe Gvcled! on ah 
ſide of the rabbet, and the edges of each door be made circular, it is plain it ws alſo open 
in this caſe, | a A 


„ PLATE 
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PLATE XXXVI. 
OF DOORS. 


Elevation and ſection of a pair of folding doors to open a communication between two 
rooms, or to make two rooms into one upon any occaſion. 


F16. 1, the elevation of the folding doors. 
5 be d, and A BCD, hanging ſtyles hung to the a at a hù and AB. 

de f, and CD e f, the two doors hung to the hanging ſtyles at cd and CD; the ſha- 
dowed parts denote the hinges. . a 

Fis. 2, the plan or rather a horizontal ſection. 

The ſeveral parts of this door are ſhown at large in the next plate. 

On one fide of this plate the hanging ſtyle is pannelled, and on the other fide it is reed- 
ed. The former will be proper when the hanging FR is very wide, and the latter when- 


it is very narrow. 


,- 


PLATE XXXIX. 
OF DOORS. 
Horizantal a ion of the l plate, ſhowing completely bow the differ n parts Y 


the work are connected with each „aber. 


| Fi6. 1, a ſection of the jamb poſt. 4 3d 7 
B, 4, ions of he grounds fuſh or inthe fe plane wit the plaſter ; 2.212 
E, 6, onthdn and inflce ncchiaraves, gor 
£24, line of the pid. eh vst 2567 J 
0 jamb lining. SY . 
H, banging ſtyle. 
I, ſtyle hung to the hanging ſtyle H, by means of the hinge m. 
Fs. 2, half of the plan, fig. 1, ſhowing the door folded back ; the parts in fig. 2, 
| have the fame references as fig. 1. 
\ | F16. 3, the joint or hinge at m in fig. » with part of the iyle hinged together to alarge 
; | fize. 
Fic. 4 and 5, ſhows how the joint muſt be made before hinged together. 
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Fro. 6, the moulding of the door ſhown to a larger ſize, 

This method is adviſeable where you have no opportunity of making the doors ſlide into 
the partition, as is ſhown in plate 40; but whenever that opportunity offers I ſhould: pre- | R 
fer it, as no door can be ſeen when ſhut into the partition, which not only keeps them | 
entirely out of the way, but makes the moſt complete appearance. | 


PLATE XL. 
OP DOORS. 


Elevation of 4 pair of folding doors to be ſhut quite out of the way, in order to 
open a communication between two rooms, or to throw both into one on any occaſion. 


Fs. 1, elevation of the door. 
FIG. 2, plan of half the door to double the ſize of 1 I, 
A, plan of the outſide ſtyle. 
B and C, plans of the hanging ſtyles. 
D, one of the metting ſtyles. 
G G G, and g gg, framed partitions diſtant from each e in the clear, the thick - 
neſs of the door. | 
F F F, the ſpace or cavity for the door to work in, which muſt be made ſufficiently a 
wide to receive one half the door entirely within, or nearly ſo; doors of communication | 
for general uſes may be conſtructed in this larger door, in which caſe the middle pannels or. 
doors may. be hung to the others, at e, e, e, e, ſo that they will open like any other com- 
mon folding door; this method therefore combines utility and convenience, and is a com- 
plete deception. The firſt leaf of the door, 4 B, fig. 2, muſt run in a groove at the top 
to make it ſteady. _ 7 
The manner of making and NR the 2009 BC, fig. I, are already ſhown in 
plate 32, fig. 2, No. 1. 
\  - Fi6. 3, a ſection of the ſtyle next to * partition to a Eye rod with Part of the 
plan of the bottom rail, ſhowing: a, ſmall pe of * partition. 5 am r 


— 


VNote.—In ſetting out work of this kind far pre one - fall of the Nan ought to be 1 "x 
* drawn out. | x 
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n d e ade % PLATE XII. 
OF DOORS. 


The elevation of a Fib door; that is, a door which has the ſame finiſhings and appear- 
ance as the room in which it is * fo that it may be known to be a door as little as 


poſſible. 


F16. 1, the elevation of the door, ſhewing the baſe and ſurbaſe mouldings of the 
other parts of the room. The top part of the door may be fluſh framing, which will be 
covered with paper as the other parts of the room. The bottom part, as in general, lined 
with half-inch ſtuff, running in the ſame direction as the dado, in order to ſhow a 
continuation of the dado; afterwards the baſe and ſurbaſe W are fixed. 
FIG. 2, the plan of the door. 0 
A, the thickneſs of the baſe moulding. 
B, the thickneſs of the lining. 4 
C, the thickneſs of the pannel. * 
D, the lock ſtyle. | 
E, the mountain. 
#, the hanging ſtyle. | 
Fs. 3, the ſurbaſe moulding to a larger ſize. 
Fs. 4, the baſe moulding to a larger fize. 
The manner of hanging a door of this conſtruction will be ſhewn in the following 


+ plates, 
* — 5 
. Ir,, OPEN ONE 2 2A 
—_ | OF DOORS. EST q 
| 4 3 The manner as. the haſe moulding of a Fib _ by' a de motion in 
| tbe Joint, 


. 
9 * 3847 
41S, 


F16. 1, the den of the moulding. 

Fis. 2, ſection of the door and jamb. 

From A, the centre of the hinge, draw a the door; make 
I f & equal to the perfection of the ſurbaſe moulding in fig. 17 Make all the projections 
4 | | Ag, 
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Ar, Ah, and Ai, equal to all the projections of the fillets in fig. 1; through the points 
B, g, b, i, draw parallel lines; make B C equal to the projection 4 B, and join 4 C 
cutting the parallel lines at d, e, f; then from the centre A with the radii Ad, Ae, and 
A f, deſcribe ares d , e l, and f m, for the joint of each fillet, and the jamb muſt be 
cut out to fit theſe joints; but there muſt be about one- ſixteenth part of an inch left 
whole on that edge next to the door; and ſince the door deſcribes one quarter of a circle, 
there muſt alſo be one-ſixteenth part of an inch cut out of the baſe moulding; this will appear 
a ſmall defect when the door is ſhut, becauſe it will appear open where it is cut away in 
the ſurbaſe ; but not being more than one-ſixteenth part of an inch, will nearly be covered 
by the paper. 

FIG. 3, ſhows the projections of the mouldings along the diagonal Ac, which is to be 


applied on the back of the ſurbaſe moulding, in order to be a guide to work it out cixeu- 
lar on the back. 
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OF DOORS. 


How to 21 the joint of a Fib door, ſo that it ſhall open freely at the hanging fide, and 
the joint to be a plane. 


FIG. 2. Let a the centre of the hinge, be in the ſame plane with the dado, and alſo , 
with the joint CE. ; 
CE, the thickneſs of the door at the joint, which ok till it cut the oppoſite ſide 
of the baſe moulding at 4; make AB equal to AC; join B C, and from B draw BD 
perpendicular to B C; then will B D be the true line on which the ſurbaſe moulding muſt 
be cut perpendicular to the floor. The ſhadowed part ſhows a ad of the jamb lining 
cut out ſufficient to let the ſurbaſe moulding move in it. 7 
Note. — The jamb lining muſt not be cut quite through, but there muſt be a ſmall ſub- - 
ſtance of wood remaining, otherwiſe the whole cavity of the door will ſhow when it is 
open. id 
Alſo remember to put a ꝓlock ing in the interior angle oppoſite to the hollow: part, 
which is cut out in order to let the the ſurbaſe moulding move in it, if the thickneſs of | 
the jamb lining is not ſufficient. | 
The bottom part of the door may revolve on a centre or rao in Nur floor, 2 this 
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means the centre will be quite concealed. | . 
The upper part may be hung with butt hinges, and the centre of the hinge muſt be in 4 

the ſame plane with the face of the _ ſo the joint © the hanging fide will always A N 

be cloſe. | 4 
Fis. I, the elevation of the joint. - 1 TI de _ 201 ip ; 4 
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PLATE XLIV. 
OF DOORS. 


How to hang folding doors fo that each door foall open or fhut together, called 
Sympathetic Doors. 


Frs. 1, the lower part of the folding doors, ſhowing two cranks under the floor; c c 


ſhows the centres of the cranks ; the two cranks are connected together by means of a 
rod A A. 


Fs. 2, the plan of the cranks; cc their centres; A A the rod fixed to each crank as i in 


the elevation, fig. 1. 


Flow to find the 725 ſtion of the cranks ſo that they ſhall have the 4 ect to open or 
ſhut the door. 


Fs. 2. Join cc the centres of the hinge, make the angles cc 4, and cc B, each half a 
right angle; then complete the quadrants A B, and AB; then will A B be the diſtance 
that each crank ought to move, ſo as to make each door open to a right angle, and which 
will open with the greateſt eaſe. 

Fd. 3, ſhows the elevation of a crank to a larger ſcale, D is the ſide of a ſtrap 
made on the crank, in fig. 4, ſhows the plan of the ſame. This ſtrap is ſcrewed to the 
under fide of the door, in order to keep the crank firm. 

E, in fig. 3, ſhows part of the edge of another ſtrap made to the crank, which is 
ſcrewed to the edge of the door upwards; this does not ſhow in the plan fig. 4. Theſe 
two ſtraps will perfectly ſecure the cranks and keep them firm. 


PLATE XLV. 
A SASH FRAME. 


7 be brucki of a ſab frame, and the manner of putting the ſeveral parts of it together. 


FIG. 1, the elevation of the ſaſh frame. 
ABCD, the outer edge of it. 
The dark perpendicular lines E FE, G H, 8 are e 
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three-eights of an inch more that is allowed for margin between the face of the ſhutter, 
when in the boxing, and the edges L, and X I, of the ſaſh frame next to the bead. 

FI. 2, horizontal ſection of the ſides, ſhowing alſo the plan of the il]. 

F16. 3, a vertical ſection of the fill and top, ſhowing the elevation cf the pulley ſtyle 
m and n; the pulleys let into the pulley piece. 

F IO. 4, the horizontal ſection of the ſides, ſhowing alſo a plan of the head of the ſaſh frame, : 

Fi. 5, the elevation of the outer ſide of the ſaſh frame: the outſide lining being taken 
away in order to ſhow the work within the ſaſh frame. 

Fg the parting ſtrip faſtened by a pin; ed, one of the weights connected to the ſaſh 
by means of a line going over the pulley c; the other end fixed to the edge of the ſaſh, 

Note. — The weight e d is equal to half the weight of the ſaſh, 

Fic. 6, the head of the ſaſh frame before put together, 

Fis. 7, the edge of fig. 6 

Fis. 8, the edge of the 3 ſhowing the manner of putting the ſtyles into it. 

Fis. , the plan of fig. B. 


PLATE XLVI. 
SASH SILLS AND SASHES. 


FIC. 1 and 2, ſections of window fills, with ſections of the under rail of the ſaſh, 
ſhowing the beſt modes of conſtructing them in order to prevent the weather from driving 


under the ſaſh rail. 
A, ſection of the bottom rail of the ſaſh. 
B, ſection of the bead tongued into the fill, 


, ſection of the ſill. 


| Pie. 37 ſections of the meeting rails, with che ſide elevations of the upright bars. 
G rabbet for the glaſs. 

D, a ſquare. . 

E and F, an aſtragal moulding, 


E, fillet. 
mT ſmall letters denote the ſame parts of the under ſaſh, 


F16. 4, ſection of an upright bar, with the FIT of two horizontal bars, ſhowing the 


manner in which they are pr together ſo as to keep the upright bars as ſtrong as poſſible. 
F | The 


* 


* 
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The thickneſs of the tenon in general comes about one-ſixteenth of an inch to the edge 
of the hollow of the aſtragal, and cloſe to the rabbet on the other ſide. \ 
h bh a dowel to keep the horizontal bars ſtill firmer together. 
Note. The fame parts in this have the letters of reference the ſame as fig. 3 
Note alſo, there is no rabbet made for the glaſs on the inſide metting rail; a ene iS 


made fave Got raren 


PLATE XLVII 
SHUTTERS. 
S$eftion common ſhutters and ſaſh frame. 


Fic. 1, 4, ſcion of the architrave of windows. 

B, ground for the architrave. 

F, back lining of the boxing, tongued into the ground B, and into the inſide lining G, 
ef the ſaſh frame. 

G, the inſide lining of the _ frame. 

H, the infide bead. | 

J, the pulley piece. 

K, the parting bead, 

TL, outſide lining. 

M, back lining. | | 
-CCC, the front ſhutter hung to — lining of the ſaſh frame G by means of the 
hinge a. 

DD D, back flap or ſhutter hung to the front ſhutter by means of the hinge b. 

E E E, another back flap hung to D D D, by means of the hinge c. | 

As in a window the whole-of the light ſhould be ſhut out, the principle of ſetting out 
the ſhutters is, that each boxing ſhould contain as many ſhutters as will cover -one half, 
that is from e oats norco 

oP © R, plan of the lower ſaſh. 

the rabbet for the glaſs. 

P, a ſquare. 

D, an aſtragal moulding. 

R, a ſmall fquare or fillet. or 

FIG. 2, the method of hingeing two back flaps together, nnd the manner of pla- 
ieee ins fen | 
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PLATE XLVII. 
SHUTTERS. 


Elevation and plan of half a wind adapted for a Aa when, the wall of the 
building is not ſufficiently thick to admit of room « for boxing. 


FIC. r, elevation of half the window. 
FIG. 2, plan of. the window to 
may be more diſtinctly ſeen. 
E , the breadth of che ſhutter, which i is ; bug to a hanging ſtyle G, and the hanging 
ſtyle G is hung to the ſaſh frame by the hinge at 5. 
The whole breadth of the ſhutter E L, together with the breadth of the hanging ſtyle 
at G, that is i h, ought to cover exactly half the breadth of the window, or half the rabbet 
at L, more than half the breadth of the window. 
H, architrave; I, back ground; X, back lining. 
The pannelled part A B C D, at fig. 1, repreſents the ſhutter of which E F, in fig. 2, is 
the breadth. 
The hanging ſtyle and ſhutter is hung together by means of a rule joint, as before de- 
ſcribed in plate 29. 
Under the ſhutter 4 B CD, is a bead R, and continued acroſs the ſaſh frame to ſerve 
for a capping; P is a vertical bead continued dren the edge, at D, of the ; 
rule joint. 


O and N. pieces of wainſcotting coming fluſh with den P, M the ſkirting board. 
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PLATE XLIX. 
SHUT TERS, 


| 4 ſeftien of the preceding wi indow, to @ larger ſcale. 
A, architrave nn 


B, ground. 
cd tack lining. 2 55 5 F 
D, the lining, or the return of the window. | | ff 
; ee Baur ig u the hanging fl which a ung 0th an ame by th | : .- 7M 
Linge at a. 1 ; 
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| | G, "the inſide lining of the ſaſh frame. 
We: e H, inſide bead. | | 

FIX J, parting bead. 1M ii 
| X, outſide bead. a 
4 L, back lining. | 8 
MM, the parting lip for the weights. N and 0. 


N and O, weights. 
P, ground fixed upon the plug. © : 


D, the plug. 
| KR, pulley piece. 
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i Nas PLATE I. 
| | SHUTTERS. 


The plan, front, and fide elevation, and ſection of a window proper for a building where 
= | the walls are not thick enough to admit of room for boxings, which uit . the 
f ſame finiſh as if there were boxes for the 1 | 

| 


Fis. 1, front elevation of the window. 
| The dotted lines ab c d, repreſent a piece of framing. . 
= The other ſide, A B CD, repreſents a fliding ſhutter in the wall. 
The framing is ſuppoſed to be removed in order to ſhow the ſhutter. 
Fi. 2, the ſide elevation and ſection, ſuppoſing the ſhutter removed. 
| a, an architrave e 
1 | b, ſoffit. "EL 
| c, top of the ſaw frame. 
d, capping tongued into the ſaſh frame fill. 
Fi. 3, horizontal ſection and plan of the window, twice the ſize of the elevation. 
g 2, ſe Aion of the framing as chown by a bed fe. I, by dotted lines. 
: 5 5, plaiſtering on the wall. 
i i, a ſhutter hung to the ſaſh frame at n. 
V ſedction of the ſliding ſhutter, which runs on rollers. | 
& k, a flap which is let into a rabbet and hinged at the edge Phy ſo.that when the flap is 
| * — turned round, the hinges out of the rabbet, and the ſhutter i i turned to the face of the 
| window, there will be a clear paſſage for the ſhutter FF to run out. ; 
N.. Although there is only a ſtop for the back of the ſhutter at the bottom, yot it is 


quite ſufficient as it is ſtopped on both ſides at the top, and as the edge of the ſhutter 
ſhould never be entirely out of the boxing. 1 


This is more clearly ſhown: by the parts drawn * in the: next plate. * 
PLATE 


—_ 
_— —C— — ot FR 
4 ir: i : 4% 2 — 


4- 
_— 


—= 
1 


—— 3 , — % 7 
{ - Fo * _ 
z 2 EOF ru, Pn Woe 9 2 
= bs 2 - 


I oo 


—— ww - ” - + . a 
- * _— - - — — Ti, = - — 
- —_— — _— . 4 — = i 1 8 
_ _ * - _ = * 4 hed - 


— 


' 8 
D 
| | 
= e BPR Wow. 
E 7— —ñ—üU—Eͤd ... . | 
„ | 
128 
p ; NS — Lf FF 
[ = F 
& . | 
78 
; IJ 
8 
- If 
LI; 
. al — ——— E 
555 ——— — 
1 JC „ OS 
—— : Ft : 
| a — 
8. - 
N 


1 


Ps 


Ab 
JP 


. 
w_ 
I 
— ——— — 1 
. OS - / 141 i CAA 
J LI  SIJUILLLL ILL OSS DA LV = LA x, Do, 
FP UL HILL SSIS FL  JISH HIS SO SMU PF SP» 
GSH ,, xx „ ,, T 
NINDS ,, ; DSI 
. , , IO S AAS, GL, 1 . 7 4 , SH, # 1 SAL GAG 7 2 2 
, , Do TITS IONS , 2 , GAS. SL ISL 
,,,, ,.. S LLLLLLLALLLDLL LLLD 
4 4 4 fs N 
,, 7 7 / Z FAS Pf 5 . ,, W — 
,, , 
,, , 
5 „ p 
/ CO AAA , 
2 ＋ , , 
2 5 2 WH LISTS. 
, TAI ,, 
,, , 
, , 
JP LH 
„ p „ 5 , 7 
DD I, GO TOS 2 A 
,,, , e, 
, , , 7 
, PD Jy W 
7 LI FL JL UL IHE, 
7 XZ „ GAS 2 , „ , 
fb 2 , 7 LG . , 
, ,, TX ' 
- # "4 2 - / 
, , e, , 
, , 
, , SL LS SI 7 
LF LI LLLIDI Lo 
GH LL LI ILL II LOA | 
LC ,,, OHA SU 
So LH 8. 7 , ＋ . 
LL LLILIILIIIH 
uu u ov s 
LOH e 
* , , , 2 
,,,, 
4 4 WO ＋ 
FL LL ; 
LA: , 5 , * 
* / 7 ＋ 2 —— 
DJ; / Try JH 
A , GH 


2 JL . SV Sj 
JP 


1 " 
„ 
dh 


2 
/ 


# SAS, So 
GA SO LH 
1 2 2 


LV, 


SAS ASS 

PF , SA ES " Pf 4 
„ 4 # by 1 # 7 
F,, 


k FI, DV 7 . 
, . . 
,,, 
” LEY 7 f 7 . V Pa FA SAL SL 
FI „ - „ * ff 7 p AA 
X Jo / SPA ” GAS SH 
| 7 SD GAS 2 7. 
AS , „ ＋ 
, Fs AAA / 72 2 A, 
FL , . , 
8 , , . , PF ＋ ＋ SH SD 
AT IIS GALL, 7 , AH GH, 
N „, L, / , 
, Pd 1 „ . / 7 . Z 
| FF Sf 75 
* * FH, 5 2 7 / / . 4 £4; 7 
. 7 AS SL 
* , 7 , 
: Fo 2 , 
„ „ 7 4 
* WAH © a 7 
* Fi P 
WISH LV, 
/ FFF SOA 
Py A LH # „ , 
WY 
NV, . 
e 7 ＋ 
5 22 , 7 ” LI! of 
* LS, AA 7 ,, fo 


#/ 
- 


. 


2 
＋ 


AA 
7 7 5 ＋ 

7 - 
LOL ＋ , , 
. Pi Lo WH / - | 2 S, , FS 7 
, SP OS IL IIS SSIS SIA, LI SV SSD 
SL JL LISLIILSLOA ;,; IL JA 
DF De 044, ;, , 


Gf II CO A I III SL 
NB Oy JJ 
- p ＋ * 2 


2 
2 


D 


SY 
% 
% 
W 


＋ 


Y 


WW 


July 1 


# FS, 
AAAS 
LIDO 


22 
— 


7 Pg FH 7 FL 
„ / ,, 
,, 
. | 5 „ 


f 


＋ , . ,, 
ccc 
LIP 


7 Io L/ f *% 


WHY 
/ 
Ga , 
75 


* 


2 


wg © . , 2 TP 
8 uy 


London Publirhol N Tintor Loden 


. 7 , 


. Fs — ö , , Jo 
F, ſ LL LA ,, 
, 2 GH, / FA WH GA < LJ HP, 
TH TP 
,,, , 7 , . 
LL LL I IA LIBI LL La A LLLLLL, 
SV, LL LL LL LODI FH SP jOBP : 
, Af 2 SIS, , . 5 1 7 LA 
,, | V4, Vo 
a 2 Ps 7 7 a . 
, CAA, / 
, ,, * 3612x4222 „ „ „ „ „ „ „ „ „„ co 
7 GAO GOL Lo 
a I / ＋ , 2 , — 
Lo Jo, FL I IH 
2. , 
7 , Do, OY 
JJ JJ 
7 Lo, CAS III STS , 
, ,, , ALL 
Do, ,, SL IP Po 
- f Of " WH " # N - 5 - : 
e TP , 
, , ,, L/ DIS LN LI IL 
JL LL Lo e c,, 
L/ 7 / FALL Doe HIP FL IP / Do 
„ 7 , FHP ＋ 7 4 ” Jo , L/ 4 
SAS LJ Do SOA 1 ” P , , 7 
2 22 
DP , 72 Fd - 4 / LL , 2 7 W 1 7 
,, ,x, JP LL JH s 
, 2 ,, 
, , ,, 2 — 
| , , , n — 
A JJ 
SO SSL 
FL TIL Do; 
,. 
2 ; 
* * 
x 
* 
_- 
a * 
„ 
* m 1 * 
— - — — — * — — = —— — — — — — — 


THE CARPENTER AND JOINER'S ASSISTANT. 


PLATE LL 
SHUTTERS. 
Different ſections of the foregoing plate, 


Fic 1, horizontal ſection through the ſide of the window. 
A, architrave moulding. 
B, part of a piece of framing. 
O part of the ſhutter. 
D, plaiſter or rendering upon the wall. 
E, the front ſhutter hung ta the ſaſh. frame at q. 
F, back linings 
G, inſide lining of the ſaſh frame. 
, inſide bead of the ſaſh frame. 
J, pulley piece. 
K, parting bead. | 
L, back lining of the ſaſh frame. 
. V, parting ſtripe. 
M outſide lining. 
FIG. 2, vertical ſection through the top of the window. 
2 a, architrave moulding. 
7, ground over the window. 
CG, ſection of part of the ſhutter.. | 
O, ſoffit. e 
P, top of the ſaſh frame. 
N, horizontal outfide bead. 
BB, inſide horizontal bead. 
Fis. 3, vertical ſection through the ſill of the window. 
B., edge of the framing, 
C, edge of the ſhutter. 
2 fill rabbetted out at &, and tongued into the ſaſh frame fill. 
S, a flap hung to Q, by means of the hinge, at u; then by turning the front ſhutter 
upon the window, and by turning the ſmall flap S, there will be a clear paſſage for the 
ſhutter C'to run in. 
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PLATE LIL 
SHUTTERS. 


«Plain elevation and ſeation, of a window with ſhutters, which. will ſhow ee and 
| complete whether the n are open or gut. 


Fi. 1, plan or horizontal ſection at A B, fig. 2. | - 

Fs. 2, elevation or front of the window. Ws, 

FIG. 3, vertical ſection at C, D, fig. 2, and ſide of the window. 

E, thickneſs of the pilaſter or architrave. 
F, a bead ſtuck on its edge parting the edge of the pilaſter from che ſhutter. | 

G, the breadth of the ſhutter. = | 

H and 7, a bead and ſquare to correſpond to the thickneſs of the architrave and bead, ſs 
as to ſhow the ſame finiſh on each edge of the ſhutter ; one edge of this finiſhes againſt 
the ſaſh-frame above, and the ſame edge below finiſhes againſt the back of the window 


down to the plinth. 


K, another ſquare equal to the projection of the capping. 
L, bead of the ſaſh-frame. : 
A, thickneſs for the under ſaſh to run in. 
NM parting bead. 
O, the thickneſs for the upper ſaſh to run in. 
P, outſide lining and bead. 
D, the thickneſs of the outer brick work. 
This is further explained on the next plate. 
The principal ſections are ſhown to a larger ſcale in the next plate. 
4 a, lintles made of ſtrong yellow deal or oak. 

b, the top of the ground. | 

c, the architrave fixed upon the ground b. 

d d, the ſoffit tongued into the top of the ſaſh-frame c, and on n the other edge into the 
head architrave C, | 

F a hollow ſpace between the ſoffit 4 d, and the lintles 4 a; the under edges of the 
lintles à a, are generally about four inches and a half above the camber of the outſide 
of the window; but it may be leſs when there is any neceſſity for it, as for example, 
when you have very narrow * it may come down within a quarter of an inch of 
the ſoffit. 

The face of the pulley ſtyle of every ſaſh- frame ot to project beyond the edge of 
the brick-woik about three-eighths of an inch; that is, the diſtance between the face 
of each pulley ſtyle ought to be leſs by three-quarters of an inch than the width of the 
window on the outſide, ſo that the face of the ſhutters ought to be in the ſame plane with 


the brick work on the outſide, 1 
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PLATE LIII. 
SHUTTERS. 


Parts of the Longs ng at large. 


; Pio. 1 I, BY of the ſhutters, 
A, the outſide lining. 
B, the pulley piece. 
, inſide lining. 
D, back lining and outſide bead. 
E and F, weights. 
G, pacting ſtrip. 
H, parting bead. 
J, inſide bead. | 
K and L, plan of the ſaſh- frame. 
AV, plan of the inſide bead. 
N, plan of the capping. 
R R, a hanging ſtyle hung to the ſaſh frame at 3. 
S &, a ſhutter hung to the hanging ſtyle at e 
7 7, another ſhutter hung to $ S at n if RE, | 
P P, a door hung to the architrave at m, falls upon the hanging ſtyle R R by means of 
a rabbet. 
Note. — The door muſt fall in a rabbet at top and bottom. 
U, a ground to fix the architrave upon. 
V, the arch:trave fixed upon the ground. 
V, back lining. 
When the window is to be ſhut in, the door P P is to be turned round the hinge m, 
parallel to the face cf the ſaſh- frame. 
Then the ſhutters R R, & 5, 7 7, being turned out on the hinge a, and on their ſeveral 


dinges, will cover that part of the window for which they were intended. The door P 
may then be cloſed, and the whole will have a uniform and neat appearance. 


e 


To find the ſplay of the ground b c. 


Draw a line from the centre of the hinge at a to the edge of the ground at ; on @ 5, 


as a diameter, deſcribe a circle cutting the back Jning of the boxing at c; join c b and it. 
will be the bevil required. 
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PLATE LIV. 
SHUTTERS. 


Front and two fide elevations of a window, the ſaſh frame, being out of the ſquart, or an 
oblique angled parallelogram; ſhowing how to conſtruct the ſides of the. window, fo 
that the ſhutters ſhall make an equal margin round the edge of the ſaſh frame when the 
window is ſhut; and alſo to fit their boxings, 


FIG. 1, elevation of the window; 4B CD being the edge of the ſaſh frame next to 
the bead, and EF G H the margin for the window ſhutters. 

The difficulty of fitting up a window of this kind may be ſurmounted if the following 
obſervations are attended to: the points K and J, fig. 3, being taken at the diſtance E F, 
fig. 1, and the point R, fig. 3, being made to correſpond to X, fig. 1, the middle of the 
metting rails, then 

Make the angle R HL, fig. 3, equal to the angle X E H, fig. 1; through R and 1 
draw R & and I & parallel to X L; then K 7 H will be the front ſhutter, and R & 
the parting bead, in caſe the ſhutters are to be cut, 

Fic. 2 is conſtructed in the ſame manner as fig. 3; that is, by making the angle 


7 O P equal to the angle E H L, fig. 1; the points O T N being previouſly made to 
correſpond to H L and G, as on the other ſide, | 


FI. 3, A and B, lintles. 
C, the top of the ſaſh frame. 


D, the ſoffit. 
e, ground. 
E, ſaſh frame ſill. 
F, ſtone fill, 
— ————— l — 
PLATE Lv. 
SHUTTERS. 


Plan and elevation of the ſhutters to the foregoing example ; 3 ſhowing the manner of hang. 
ing and cutting the ſhutters when the ſaſh frame is an oblique angled e 2 
or out f the ſquare, as workmen call it. | 


Let D C and 4 B, fig. 2, be the top and bottom ends of the ſhutters parallel to each 
other; now, in order that the ſhutters may fit cloſe into their boxing, and alſo cloſe into 
the window-frame, the centres of the hinges to each Hap muſt act -in . perpendicular 
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— 


How to ſet out the ſhutters. 


Make AJ e and D f, fig. 2, equal to the breadth of the front ſhutter @ b, ſig. 1, and draw 
the line F e; then will 4 D f e repreſent the front ſhutter, and f e the edge on which 
the next flap will join to it; then if the angle D F e be not a right angle but obtuſe, 
from F draw f g perpendicular to D C; then will Fg be the line on which the centres 
of the hinges muſt be placed. In the ſame manner B Cr will repreſent the ſhutter 
on the other fide; B r q being the obtuſe angle, and r / a perpendicular to 4 B for the 
centres of the hinges for the joint g r theſe two extreme joints being done, all the 
other joints h 7, K 1, m n, and o p, ought to be all perpendicular to the ends D C and A B 
of the ſhutters: then will the centres of the hinges be parallel to, or in the ſame line with, 
the joint, - 


How to find the breadth of the flaps which hang to the front ſhutters, ſo that they may 
be as wide as poſſible. 


From the points A and C, the obtuſe angles, draw A v and Cu perpendicular to the 
lines, or ends of the ſhutters, 4 B and D C; make v a and 4 b equal to the breadth of 
the rabbet ; and from the point 7, and in the line of the centres of the hinges, make fc, 
F b, and g d, g i, reſpectively, equal to F a, f v, and g 6b, g A; then will e F h i be 
the flap required; and it is plain from the nature of this window, that the other flap 
0 qr p muſt be the ſame figure as the flap e f h i, but inverted. 


The other flaps may be filled in as the width of the window will admit. 


Note. —I have given this example, not that I would in ſo diſtorted a caſe conſider it as 
worth the trouble it muſt neceſſarily coſt (it would be better certainly to rebuild it), but 
becauſe the method is a general one and will apply to all caſes, and becauſe I would adviſe 
the accurate workman never to truſt to the ſaſn- frame being abſolutely ſquare, for they 
ſeldom are; and if the variation be ever ſo ſmall, there will hea very conſiderable error in 
the ends of the ſhutters when incloſed in the boxings, if the rule contained in this example 
be not attended to. | | 
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PLATE LVI. 
. OF DIMINISHING AND ENLARGING MOULDINGS, E. 


From a given Entablature or Cornice, to draw another ſimilar to it, of any given 
height. 


Let A be the height of the given entablature; from ö, in A B, draw b a, making 
any angle with A 5 from b; make b @ equal to the height of the intended cornice ; join 
A a, then from all the heights on A h draw lines parallel to A d, cutting b a, and from 
theſe points in a ; draw perpendiculars ; then, in order to find the projections, bring all 
the projections of the given cornice to the line D E, and from the projections in the 
line D E draw lines to B; make B K equal to b &, and draw K L perpendicular to B K, 
cutting all the projections drawn, from D E to the point B; from & draw & f perpen- 
dicular to 5 4; from 4 make all the diſtances from # to / equal to the correiponding 
diſtances from K to L, which will give the projections of the cornice. In the ſame 


manner may the proj ections of the architrave be found, as is plainly ſhown by the cor 
reſponding letters G H and g h. 


PLATE LVII. 
RAKING MOULDINGS. 
How to deſcribe all Ant of raking mouldings for pediments, whether Araight » or” 


circular, 


FIG. 1. Elevation of a circular pediment. ; 
Fd. 2. Elevation of a triangular or ſtraight pediment. 


' 


How to deſcribe the raking mouldings of Dediments, ſuch as fig. 1 one 2, for working tbe 
face or front moulding. 


FIG. 3 and 6. Let B c b a A, at No. x, be the given moulding; in it take any points 
4 b c at pleaſure; from theſe points draw lines c c c, b b b, and a a a, parallel to the 
fillets BB B or A A A of the pediment; from the points A @ b c B draw the perpendi- 


culars A D, ad, h e, and cf; draw any line D E at right angles, to 4 D, à d, be, c f 
and B E, cutting them in the points D, d, e, f, E 


In fig. 3, draw any line A D at right angles tothe rake, cutting one edge of the upper 
fillet at D, No. 2; from D, No. 2, make the ſeveral projections d e f E equal to d ef E 
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at No. 1; in No. 2 draw the perpendiculars AD a 4, be, c %, and B E, cutting B B B, ce, 
bbb, aa a, at the points a, b, c, and it will give points in the curve through which it 
may be traced, | 

In fig, 6 draw any line A D to the centre of the pediment, cutting the lines A A 4, 
aaa,bbb, ci B BB, and D E at A, a, b, c, B, D; from theſe points draw lines D E, 
B B, cc, h b, and a a tangents to their reſpective curves; then make all the projections 
Dad ef E in No. 2, equal to thoſe at No. 1, and from the points Dd ef E at No 2, draw 


lines parallel to 4 D, cutting the tangents in the points a be B, through which points 


the curve may be traced, 


How to find the return moulding at the top in fig. 3 and 6. 


Draw any line D E at No. 3, parallel to D E, No. 1, making all the proj ections from 
D tod e , E, at No. 3, equal to their correſponding diſtances D de, E at No. 3; from 
the points de F E, in No. 3, draw the perpendiculars D A, d a, e b, F c and E B, cutting 
B B B, ccc, Bh b, aaa, and A 4 A, at the points A a b c B, will give points in the curve 
through which it may be traced. 


FG. 4 and 5, want no other explanation than what has already been deſcribed to fig. 3 


and 6, as they differ only in form, and not in method, 


PLATE LVIII. . 
OF SETTING OUT SHOP FRONTS ON A CIRCULAR PLAN. 


How to draw a cornice or moulding of any kind, which is 4 very flat ſegment of a circle 
on the plan, 


Let A B, fig. 1, be the length of the ſegment, and C D the projection; join D A and 
D B; make the angles DA M and D B R equal to the angle A D C; continue M A at 
pleaſure to o; alſo produce CD to i and X B to t, make the diſtances A, A, Al, An, 
An, A, and De, Df, Dg, Dh, Di, likewiſe Bp, B , Br, Bs, B t, equal to 
the projections of the cornice, fig. 2, at z, v, w, x, „, z; then make a triangular piece of 


thin board, fig. 3, E F G, in the following manner: that is, make E I equal to 4 C and 
JF perpendicular to it equal to CD; join E F, and draw F G parallel to EI; make 


F G equal to F E, or more if you pleaſe; join G E; then will E F & be the form of 


a piece which will deſcribe all the arcs J D, 4 e, 1f,mg, nh, and 0 i, which will give 


one half of the cornice; the other half will be deſcribed in the ſame manner. 4 
| G 2 | | Given 
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Given two flraight lines inclining to. each. other, and a point in one of them, to find @ 


point in the other, ſo that if both lines were produced till they meet each other, the 


point of interſeftion of the two lines may be the ſame diſtance from each point; alſo 


to find a third point, which ſhall be equally diftant from the interſection, and alſa 
from the other paints. 0 


FIG. 4. Let AB and CD be the two lines given, and A the given point; through 
A draw any line A &, cutting CD in G; on G, as a centre, with any radius, deſcribe the 


arc H D, cutting & A and G D in H and D; on 4, with the fame radius, deſcribe the 
arc B X L I, cutting AG at X; make B I equal to DH; biſet X I at L, and draw 
A L C, cutting D C,- produced at C another point in the circumference ; make the 


angles E A B equal to the angle LAB; wake 4 5. ae point E will 
be the third point required. 


PLATE LIX. 
$TAIR-CASES. 


nr 


How to draw a ſcroll of a hand-rail to any nber of revolutions that the width of the 
| rail will admit, 


Draw a circle ABCD E F G H, about three inches diameter, and divide the Nn 


ference into as many equal parts as you may think neceſſary; in this example it is in eight 


parts, at the points LB, C, D, E, F, G, and H; through all theſe points, and from 


the centre J, draw lines 2.44, P L, OS, NR: now ſuppoſe that 7 A is the diſtance 


you intend the centre of the ſcroll to be from the beginning of the twiſt; from & draw 


& 16 perpendicular to C; on 4, with the radius 4 C deſcribe the quadrant C1 2 3 4, 


5, Kc. cutting # C at C, and 416 at 16: now ſuppoſe it were required to make two 


revolutions in this ſcroll, and ſince every revolution contains eight parts, there muſt be 


16 in two revolutions z therefore divide the quadrant into 16 equal parts, and draw lines 


15 J, 14 m, 13, 12 0, 11 Pp, &c. perpendicular to 4 C cutting it at /, m, n, o, &c; from 1 
make 7 TL, I M, I N, &c. equal to their correſponding Nr Th, 77 Ju, dl &c. 
N. r e round theſe points to che eye. 


The — curve being now formed, the inſide one will 10 eaſily obtained by ſetting 


the thickneſs of the rail from the point X, L, V, N, &c. towards the centre I, and a curve 


being traced round theſe points will give the inſide of the rail. 0 
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PLATE LX. 
* STAIR- CASES. 
Haw to find the form of the veneers for gluing a rail in thickneſſes. 


Let fig. 1, be the plan of the rail, and the points o, 1, 2, 3, 4, 5, 6, 7, 8, be the ends of the 
ſteps on the winders. Let a 0 be one of the ſlips on the flyers. Let 4 B C be the pitch- 
board, fig. 2, of the flyers; from C draw C D perpendicular to CB, and make CD equal 
to the circumference of the circular. part round o, 1, 2, 3, 4, 5, 6, 7, and 8; through D 
draw D perpendicular to D C; then with your height-rod ſet up the heights of as 
many ſteps as you have winders, which in this example is eight; join E C; from E 
apply the pitch-board E I H, whoſe baſe E I is perpendicular to E D; from the points 
E and C, in the line E C make E G and CF each equal to the hypothenuſe of the pitch- 
board, that is, I Cor E H; then deſcribe the parabolas H K G and F R A, which will 
complete one edge of the falling mould; the other edge will be completed by drawing 
the line parallel to it; the other falling mould, fig. 2, will be completed in the ſame 
manner, only with this difference, by taking the circumference round the inſide at h c 4 
e, inſtead of o, 1, 2, 3, 4, 55 6, 7,8; take M C, fig. 2, and apply it from o to I in 
fig. 1; then draw f g, cutting the inſide of the rail at c; then take hc and apply it from 
N to O, by which means the curve from P to 2 may be traced from R to F, and the 
whole curve a z x v Pt © may be traced from A E NR T F, as follows; divide the 
baſes AB and 4 b of the pitch boards, fig. 2 and 3, into the ſame number of equa] 
parts; draw ordinates YZ, V T, U, BR, in fig. 2, and yz, w x, uv, bp, in fig 3; 
draw F KR, parallel to B P, in fig. 1, and r , parallel to bp in fig. 2; divide R B fig. 2, 
and rb, fig. 1, each into two equal parts, or any other number of like parts at & and , 


draw S T and st parallel to BP, and 5; then make all the ordinates 155 st, b p, uv, 


9 *, and y z, equal to the correſponding ordinates R F, ST, BP, UL, V A, and VZ; 
then a curve being traced through the points a, x, x, v, p, t, f, will give the true curve 
of the under fide of the falling mould in fe. 3, to 9 exactly to the under edge 
AZAKFY PT F, e 


——— — — © — 
PLATE LXI. 


To draw the elevation of a band-rail and the ends of the fleps for . the well- hole 
being the fruſtum of a cone. 


On each end of the fruſtum, at A B and a b as diameters, deſcribe a ſemicircle and 


divide the circumference of each into half the number of equal parts as there are intended 


to 
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to be ſteps; from the points 1, 2, 3, 4, 5, &c. draw lines perpendicular to 4 B and a b, 
cutting them at O, P, Q, R, &, 7, U, J, and o, p, 9, , þ, t, u, v; divide the perpen- 
dicular height Cc into one part more than the number of ſteps on the plan; that is, 
divide Cc into 21 equal parts, which will give the height of as many ſteps; a J will be 
the firſt ſtep on the ſide A a of the cylinder; m n will be the end for the ſecond ſtep, by 
drawing a line from Y v; w x will be the end for the third ſtep, by drawing a line from 
uw U; and y z for the fourth, until you get to the other edge of the fruſtum / B, which 


will complete one half of the flight; from thence you muſt draw the ſteps in the ſame 
order towards the fide A a for the other half. 


To find the line of the hand-rail on the fruſtum. 


From the top of each ſtep draw lines in the direction v F, U, t 7, &c.; on each of 
theſe lines ſet up the height of the baluſters from the top of each ſtep upwards ; and 
through theſe points trace a curve and it will give the line of the rail. 


To draw the plan of the rail. 


* 


Draw a line A B, at fig. 2, equal to X Y, the diameter of the fruſtum, fig. 1, at the 
top of the rail; divide it into two equal parts at c; on c as a centre deſcribe a circle 4 
HIKLBCDE F, which will repreſent a ſection of the conical fruſtum through 
XY. Alfo take half L M, fig. 1; on c, fig. 2, as a centre, deſcribe a circle cutting 
AB at a an$b; divide A a into any number of equal parts, as 10; alſo divide the 
circumference of the outward circle, beginning at 4, into as many equal parts at 4, H, I, 
X, L, B, C, D, E, F, A, as the line or diſtance between the ſame diameters A a is divided 
into; then draw the radiic H, c I, c K, c IL, &c.; make c h equal to the radius c à of the 
lefler circle, and one of the parts of J a; c i equal toc 4 and two parts; c I equal to c a 
and three parts; proceed in this manner, augmenting each ſucceeding radius. one part 
more than the preceding one; then a curve being traced through all the ads will give 
the plan of the rail. 


To draw the plan and elevation of the 8 


This elevation of the well-hole, fig. 4, is found in the ſame manner as in fig. 1. The 
plan at the ſteps, fig. 3, is found in the ſame manner as fig. 2, by taking A B, fig. 1, for 
the diameter vB of the outward circle at fig. 3, and a ô the diameter of the lower 
end of the fruſtum, fig. 1, inſtead of X Y and L A; then the ſpiral line abcdefghi 
klmnopgqrſtuv will be the plan of a line touching the under angles of the ſteps. 

This ſtair-caſe is a complete circle, as in fig. 3, and the ſteps are equally divided round 
the circumference at 1, 2, 3, 4, &c. to 20; from theſe points draw lines tending to the 
centre, ending at the ſpiral line or plan of the rail; the elevation and ends of the ſteps in 
fig. 4, are found from the height-rod, and from its plan fig. 3. | 


FIG. 5, the ſtretch-out of the plan of the rail in fig. 2, which is explained on the 
next plate. 
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PLATE LXII. 
To find | the falling mould for the preceding flair-caſe. 


Take the ſtretch- out of fig. 5, in the laſt plate, and apply it to A J, fig. 2, and mark 
all the ſteps upon that line, which are twenty in number; make perpendicular to 
AY, on Y ſet up the height of twenty ſteps ; the dotted lines being drawn from the 


treads and heights of the ſteps, and a curve being drawn, will give the under edge of the 


falling mould. | 
To find the face moulds for each quarter of the rail, 


Lay down the plan and thickneſs of the rail as fig. 1, the manner of finding the curve 
line of it for the inſide of the rail has been ſhown in the laſt plate; then a line drawn equi- 
diſtant round it, whoſe breadth is equal the thickneſs of the rail, will complete the plan, 
as is ſhown by the ſhaded part; divide the circumference round the inſide of the rail 


into parts reſpectively equal, A B, Z C, TD, and A 15 in fig-2; then to find a face 


mould for any of the parts, ſuppoſe A B on the falling mould, fig. 2, which correſponds to 
a h, on the plan fig. 1; 

Draw the chord @ 6, and the joints a I and h r, cutting the outſide of the rail at / and 
7; through the points /, a, b, r, draw perpendiculars c C, a A, b B, and dr D, cutting 
ab at c, a, l, d; from the points a and b make à T and b B reſpectively equal to A a, and 
BZ, fig. 2; through the points T and B, parallel to a b, draw et C, cutting c L Cat C and 
dr D atv; through the points C and B draw CB D; take any number of intermediate 


points e, f, g, at pleaſure, in the chord a b, and from theſe points draw lines e E, FF, 


g G, cutting CB at E, F, G; then from all the points C, 4, E, F, G, B, D, draw 
lines perpendicular to CD; then make all the diſtances E H, FI, and G A, equal to 
their correſponding diſtances eh, ft, g k; and the diſtances CL, AM EN, FO, G P. 
B 2, DR; then a curve being drawn through the points A, H, I, X, B, will form the 
inſide of the mould, and another curve being drawn through L, M, N, O, P, .. 
will give the outſide of the mould; join the points L A, and B R will give the ends for 
a plumb or perpendicular joint to the plan of the ſtair, ſo the mould for this quarter 
will be completed. 

In the ſame manner the other moulds for the rail will bo found, by taking the heights 
2 2 C y, for the ſecond mould, and Yy, Da for the third; x A, 15 10 for the fourth 


mould. 
Fi. 3, ſhows the manner of drawing the plan of a rail of this kind with a pair of 


compaſtes. 
Let O Abe the radius of the conical en at the top of the rail, and 0 the radius 


of the .fruſtum at the bottom of the rail.; divide the difference A a, into four equal parts; 


round. 
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round the centre O, conſtruct a ſquare whoſe ſides are each equal to one of the four parts 
of Aa, the centre O being the centre of the ſquare, 1 2 3 4, and two of its ſides being 
parallel to 4 O; produce the ſides of the ſquare 1 2 3 4, towards G, H, I, X; take the 
radius O A, made leſs by half the fide of the ſquare, and on the point 1, as a centre, de- 
ſcribe the quadrant B C, cutting 1G at B, and 1 Hat C; on 2 as a centre, with the diſ- 
tance 2 C, deſcribe the arc CD, cutting 2 Hat C, and 21 at D; on the point 3, with the 
diſtance 3 D, deſcribe the arc D E, cutting 3 K at E; laſtly, on 4, with the diſtance 
4 E, deſcribe the arc E F, cutting 1 G at F, will complete the inſide of the plan of the 
rail near enough for any practice; then if B & be the thickneſs of the rail, the outſide of 
the rail G, H, I, X, will be completed by going round the centres 1 23 % in the fame 
order, 
F 10. 4, ſhows the plan of a rail for a conical well-hole to three fights of ſtairs, 


Note. The plan of theſe rails are the ſame curve as the Giral of Archimedis. 


PLATE LXIIL 
MOULDS. 
| Howto find the moulds for making a hand rail in thickneſſes, when the well is the fruſtum 


of a cone. 


Loet D E and de be the top and bottom diameters of the fruſtum, equal to FG and 
Vg on the plan; and D d, E e, the ſlant fides; on D as a centre, with the diſtanee 
D E, deſcribe a circle E XK C cutting Dd at X, and D E at E; make the are X C equal 
to the arc K E, and on d, as a centre, with the diſtance d c deſcribe a circle cutting 
Dad at æ and de ate; - from + make the arc 4c equal to the ark & e, through the points 
C and c draw the line Cc; alſo through D-and E, draw D E; then on C as a centre, 
with the diſtance CD deſcribe an arc DIB, cutting Cc at 4, and CD at D; make the 
arc 7 B equal to the arc J D; on c, with the diſtance c d, deſcribe an arc i h, cut- 
ting Cc at i, and cd at d; make the arc i equal to the arc id; join CB, cb, and Bb, 
and proceed in this manner as far as may be thought neceſſary; then the points 
4 B, C, D, E, and a, 5, c, d, e, will be in the circumferences of circles of which the 
vertex of the cone is the centre; a circle may be deſcribed round any three of theſe points 
by means of a lath, as is ſhown in * 58, fig. 3. This is a neceſſary preparation for 
the next owe: 
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PLATE LXIV. 


Let Bb be the ſlant fide of the cone, containing twenty ſteps; AB and a b be two 
arcs found as in the laſt plate, by means of a lath, of which the vertex of the cone is their 
centre; divide a A and b B, each, into twenty parts or heights of ſteps, beginning at the 
bottom; then, with the ſame lath through each two correſponding points, draw circles by 
means of the before-mentioned lath; from B and b, make the arcs B Aand h a, equal to 
the circumferences at the top and bottom of the fruſtum, fig. 1, whoſe diameters are A B 
and à b, and divide each of theſe circles into twenty equal parts, or treads, at 1, 2, 3, 4» 
&c. and 1, 2, 3, 4, &c. then à c will be the height of the firſt ſtep, and de the height 
of the ſecond ; by drawing a line from 1 to 1, in the ſame manner Fg, hi, A1, &c. will 
be found by drawing lines between 22, 3 3, 4 4, &c. until you have got to the top at B. 
The ſteps being now compleated, the rail will eaſily be found as follows: Draw lines 
Ge D, g E, c F. e G, &c. through the points 1, 1.2, 2. 3, 3-4, 4. which will all tend to 
the vextex of the cone; then make all the heights c C e D, g E, h F, f G, &c. equal to 
the height of the baliſters, and draw a curve through all the points; C, D, E, F, G, will 
give the under edge of the falling mould, and a line being drawn above, parallel to, at the 
thickneſs of the rail, will give the upper edge, which will be a mould for one of the thick- 
neſſes. 


PLATE LXV. x 
To find the moulds for making butt joints for a rail, when got out of the ſolid. 


"Let fig. 1, be the plan of the rail bc d, and hd the two ſides of the circular part; 
a b, and d e, the breadths of two common ſteps at the beginning and end of the winders ; 
make the whole ſtretch-out of the ſtrieght line 43 CD E, fig. 2, equal to abcde, 
round the outſide going upwards, fig. 1; that is, make A B, in fig. 2, equal to a b, fig. 1; 
the laſt common ſtep in the aſcent before the winders; B CD in fig. 2, equal to the cir- 
cumference of the ſemi-circular part b cd, fig. 1, and D E, in fig. 2, equal to de; on 
the outſide, fig. 1, the firſt common ſtep immediately af.er aſcending the winders, draw 
the lines B F, DG, and E H, perpendicular to A E; make BF equal to the height of 
one ſtep ; make D G one ſtep higher than the number of winders that is in this example; 
ſuppoſe the circular part to contain eight windeis, then D G will be equal to the 
height of nine ſteps; make E H equal to the height of ten ſteps; then join A F, FG, 
G H, and deſcribe the parabolical parts A I, and K H, and the under edge of the fal- 
ling mould will. be completed; the upper edge will be formed by drawing a line parallel 
to it, equal to the thickneſs of the rail. | 
| H 7 Biſect 


| 
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Biſect the ſtretch- out of the circular part B D, at C; from C draw C perpendicular 


to A E, cutting both edges of the falling mould at L and A; biſet L 17 at N, and 
through N draw O P at right angles to the falling mould, cutting it at O and P; 


through the points O and P, draw O Q and PR, each perpendicular to A E, cutting 


AE at Qand R, let & T be the joint on the ſtreight part; then from the points & and 


7, draw & U, and Ty perpendicular to A E, cutting it at U and /; then take the diſ- 


tances CR and C, in fig. 2, and apply them in the middle of the circular part, fig. 1, 


from c to r, and from c to g, and draw to the centre 1 Z, and g E, cutting the inſide of 
the rail at and ; alſo take the diſtances B and BU, fig. 2, and apply them from 5 


to v, and from þ to , fig. 1; then draw v v, and u at right angles to the rail, cut- 
ting the other ſide at v and 1; then through the points 2 and 7 on the inſide of the rail, 
fg. 1, draw the chord a v; then from all the points , 1, v, v, 9, 4 and r, r, draw 


lines à 1 3, ½ 6, v ft, v t, and 9 o, &c. each perpendicular to the chord line à r; 
then complete the ſections of the rail t? 55, and o p p, as are ſhown at the ſhadowed 
parts, and draw the chord line s » to touch theſe ſections without cutting them. Then 
take any number of intermediate points, as 5, 6, 7, 8, in the chord « r, and draw 
the lines 5 5, 6,6, 77, 88, perpendicular to 11 7, cutting the chord of the face mould 
s 0, at the points 5, 6, 7, 8; continue the lines à s, and r p, till they cut the 
chord line of the face mould s o, at o and q; through all the points s, o, 5, 6, 7, 8, o, 10, 
9, draw lines perpendicular to the chord of the face mould go, for ordinates, points being 
found in each of them correſponding to theſe ; on the plan and lines being traced through 
theſe points, the face mould X will be completed in the uſual manner. 

N. B. The ſmall letters on the ſections of the face mould, and ſimilar capital letters of 
the falling mould, ſhew correſponding places in each. 


How to cut the joints. 


The ſtuff muſt firſt be cut out by the face mould, and the joints made exactly plumb, 
according to the face mould, as is ſhown by fig. 3 and 4, 

To make this appear plain, of „ig. 3 and 4, are different views of the ſolid rail got 
out by the face mould A. Fig. 3, ſhows the top and convex fide of the piece that 
is to make the rail; take the diſtance ꝙ p from the chord line of the face mould down 
the perpendicular, fig. 1, and ſet it from g to p in fig. 3. Then apply the ſhadowed 
part of the falling mould at fig. 2, which is to correſpond to the block of the rail, fig. 3, 
that is, apply the point &, the upper edge of the lower end of the falling mould at 
fig. 2, to the point s at fig. 3, and bend the falling mould round until the point P, the 


lower edge of the upper end of the falling mould, coincide with the point p; draw a 


line all round by the falling mould, it will ſhow how to cut off the ends of the rail, and will 
alſo give the upper and lower edge of the rail. F:g. 4 ſhows the concave fide of the piece, 
in order to ſhow the ends; having ſimilar letters of reference as before. From s, in fig. 4, 

draw s 5 at right angles to.5þ.; then cut off the end through the line s 5, as is ſhown at 


Hg. 3, and through the points , t, as is ſhown at fig. 4. The upper joint will be 


. Jound in the ſame manner, that is, by drawing the line p p at right angles to 9 P, then 


I cut 
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out off the end through the line p p, in fig. 4, and through þ o, as is ſhown in the other 
view, fig. 3. If great accuracy is required in ſquaring the rail, make an inſide falling 
mould, which apply the under edge of the upper end to the point p in fig. 4, and the up- 
per edge of the lower end of the falling mould to the point s, and draw lines above and 
below by the two edges of the falling mould, and it will give the form of the upper and 
under edges of the rail. By this method of proceeding, the workman will be enabled. 
to cut out the. ſtuff of a hand rail with very great accuracy. 


Addition ta the Deſcription of PLATE XXIX.. 


For making of rule joint, fig. 2, 3, obſerve that if there is not a ſpace about one- 
ſixteenth of an inch between the ſtraps, when the hinge is ſhut, it will be neceſſary that 
no light be ſeen through the joint, to work the ſtile B on the outſide, half a ſixteenth fur- 
ther on than exactly ſquare, to accommodate which you muſt take as much from the 
ſtile A. 

But if there is the requiſite ſpace between the ſtraps, then the above obſervation does 
not apply, and it is better the hinge ſhould be thus. 


H 2 EXAMPLES 


4 % 


—— — 
— — 


„ „K XR M PL ES 


ROOFS 


WHICH ARE BUILT. 


In the Preface I have ſtated my reaſons for giving theſe Examples; 
it 1s only neceſſary here for me to ſay, that the following are 
taken from my own actual meaſurements, viz. St. Paul's Cathedral, 
Iſlington Church, St. Martin's Church, the new roof of Covent-Gar- 
den Church, the Chapel of Greenwich-Hoſpital, and the Tower of 
the York-Buildings Water-works. The old roof of Covent-Garden 
Church I have been favoured with from a Gentleman's drawing, 


who meaſured it at the time of the repairs in 1795. 


The roofs of DeminLane and Birmingham Theatres were copied, 
by permiſſion, from the original drawings. 
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PLATE LXVI. AND | LYXVIL err 
I Of the Dome of St. Paul's Cathedral, London. 


AAaa 4 Aa dome of brick, two bricks thick, which „4 it riſes every five feet, has 
2 courſe of excellent brick of 18 inches long, bonding through the whole thickneſs- 
This dome, it may be proper to obſerve, was turned upon a centre, which was laid with- 
out any ſtandards from below to ſupport it. Every ſtory of the ſcaffolding being circular, 
and the ends of the ledgers meeting as ſo many rings, and truly wrought, it ſupported itſelf ; 
and as it was both centering and ſeaffolding it * for the uſe of the painter, there 
being a ſpace of 12 feet between it and the dome. This machine was original of the kind. 

Although the dome wants no butment, yet, for greater caution, it is hooped with iron in 
this manner: a channel is cut in the bandage of Portland ſtone, in which is laid a double 
ehain of iron, ſtrongly linked together at every ten feet; and tho whole filled up with lead. 

This dome was afterwards painted in a moſt beautiful ſtyle by the celebrated Sir James 

Thornhill. 

BBI BB, is a cone built with hricks, on. ſoot ſix inches in thickneſs, and is alſo 
plaiſtered and painted; part of this cone may be ſeen from the flooring of the church 
through the opening at à a, the top of the interior dome. 


The timber work is well ſupported by the brick cone B B b3-the horizontal or hammer 
beams, C DD, E E, FF, being curiouſly tied into the corbels G, H, 1, K, with iron. 
2 which are wel bedded into the corbels with lead, and belt gt: dae 
beams. 19 27515 | 

Between the truſſes of the roof; is carried the fair which lead, to. as Golden Gallery | 

at the top of the dome. 

The dome is boarded from the baſe upwards, and therefore the ribs are fixed horizontal 
at near diſtances to each other, in the ſame manner as is.ſhown.in my. example of a domical 
roof, Plate XIII. of this work, where the ſides of all the ribs ſtand in planes tending to 
the centre of the dome. The ſcantling of the curve tib of the truſs, is 10 ichen by rey. 
at the bottom, and 6 inches by 6 at the to: 

The ſides of the dome are ſegments of circles, the centres 1 which are 1 in he 
plate, and which, if contihued, would meet at the top, and form a pointed archi. 

On the top of the dome is built a cupola of Portland ſtone, which is Wen be feet 
Gameter, and near fixty-four feet high, fupported by the doney and by the timber work. 
of the truſſes, 

The conſtruction of this dome i is an adrnirable — of the ſkill and great mathema- 
* knowledge of Sir Chriſtopber Wren, 
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PLATE LXVII. 


5 
A truſs of the dome to a larger ſcale, ſhowing. the manner in which the iron 1 . 
are fixed to the corbels and bolted to the hammer beams. The horizontal bars, a, 5, 
c d, are about four inches ſquare, and about the ſame in number as are ſhown in the plate. 
A a, part of the ſtone work which ſupports the ſteps or breaks, AY under the 


curve of the dome. # 

| — of the timbers. 
A Poſt — — 5 in. by 7F MM Strut — = 5 in. by 8 
B Strut — — ; in. by 8 N Hammer beam — 8 in. by 112 
C Hammer beam — 8 in. by 74 O Poſt — — 10 in. by I14 
D Poſt — * — 33 in. by 8% P Poſt ſupporting the curve 

and 15 by 8; at bottom. * rib of the dome — 10 in. by Ty 
E Brace — — 6 in. dy 8 22.22 Curverib of the | 
# Strut — — 5 in. by 8 dome — 10 in. by 11 
G Hammer beam — 8 in. by 10 bath and Gin; by b 
#7 Poſt — — Yin. by 91 at top. 
7 Poft — — 10 in. by 92 a, b, c, d, e, &c, ſmall hori- 


· Seu 7. — 5 in. by 8 zontal rafters — 4 in. by 4 
L Hammer beam ' — 8 in. by 10 X Wall plate — 8 in. by 12 

The diameter of the dome is 104 feet, and in the circumference there are 32 truſſes. 
It may be obſerved that the ſcantling of none of the timbers in this dome is ſo great, 28 
DP Os a 


PLATE LXVIII. . 
| | Of the old and new" Rafi of Se. Paul's Church, Covent Garden; 
Tue beautifil portico of this Church is of the Tuſcan order; and is executed according 


to the rules of. Vitruvius, who ſays, that the mutules or cantilivers of the cornice: ought 


to project a. quarter of the height of the columns, which 3 the roof to hare a m” 
culiar conſtruction, which is ſheyn in theſe truſſes. 


FIS, 1, the roof to the Church, as enecuted by luis 3 * which 1 
by the unfortunate fire in 1795. 
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THE CARPENTER' AND: JOINER'S! ASSISTANT, 


PLATE LXVIII. 
1344.9 N 4 Ft6. 1. T old. t 42 a 4 Te arts & 
ae Saeantlings. 
| 4 4 0 the tie beam A over each wall chout — feet, which 3 
' is the projecture of the mutules, . being i in length about. ** feet, and 50 
feet 2 inches in the clear of the walls — nnn by 12 
B B, the king poſt _ — — 12 in. ſquare, 
C D D, E E, braces hals ed into each other, and alſo into the 
king poſt B B — | — 19 how — 12 in. by 8 
F F, one of the queen poſts _ — — — 712 in. by 12 
G, one of the ſtuds o ow en WO 
H H, one of the principal raftets 4 1 2 — _ 12 in. by 10 
I one of the principal bracs — Wr 2 8 in. by 8 
1141 1, purlines t. i 2 — 132 in. by 10 
, common raſter — — — — 


| 6 in. by 4 
The diſtance a the truſſes about 10 fot 6 inches — n 
| * 11 — — 
a . for the mew: wy ap | 
G Yo Mi — — Scantlings, 
4 F, the tie bean; which aa} 6 lecke ol titer Sans af] 
the length of the beam being the ſame às in the old traſs —  '— 16 in. by 12 
B B, one of the queen poſts (in the ſmall ipart)- | = 01 — 82 in. ſquare. 


g-== Fy & 


C, collar beam _ _ — 10 in. by 8. 
D, king poſt (14 in. at the jogle) —— — 2 in. ſquare. 


＋ F, one of the principal braces, or an auxiliary to che principal rafter 
in order to ſtrain the beam A A, and keep it from being bent over the 


walls by the weight of the roof (at top 8; in. ſquare)  — at bottom 10 in. by 84 
£ 2, ſtuds on one fide of the roof. | In order to ſtrengthen the bearing of 


the principal rafter — r — 8 in. ſquare, 
H H, the prineipal rafter . ftuds g, gñ queen poſt B B, 

and king poſt D (at top 8; ſquare) — — at e IO in. by 82 

- 7, i, the putlines on one Soars ſupporting the finall rafter & X 8 in. by 62 
X K, the ſmall rafters vag 1 Bows e 6 in. by 32 

. E u lite" e iii dzide aumplds $i to io offs log: 12 in. by 10 


The dotted lines in the middle debe ov the manner in which this roof is 
framed? under che eic; 'the diſtance of the truſs is about 10 feet 6 inches; as in the 
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EXAMPLES or ROOFS. F 


At firſt ſight one would be led to think the timbers of the old roof are placed ſo 28 to 


make it very ſtrong ; but the want of proper butments, or joggles, at the bottom of the 
queen poſt, together with the frequent cutting or halving the pieces together, render 
it altogether very infirm, and I think much inferior tg the modern roof, fig. 2; where 
every timber performs its proper office, in ſtrengthening the roof, and in reſiſting the ac- 
tion of the wind, the weight of ſnow, &c. It muſt alſo be obſerved in favour of the 
modern improvements in carpentry, that a truſs of the old roof contains about 273 ſolid 
feet of timber, whereas the new roof contains only about 198 feet in each truſs. 


The preſent roof was put up in 1796. Mr. Hardwick, Architect. Mr. Wapſhott, 
Carpenter, 


PLATE LXIX. 
Of the roof of Iſlington Church, 


The ſpan of this building is forty-eight feet eight inches, within the walls; the length 
of the beam I K, is thirty-one feet three inches from the inſide of one rafter to the i in- 


nde of the other, which is in two thickneſſes, as is ſhown by fe. AR; e and 4 te- 


preſents the ſpace cut out to receive the braces. 
Te braces aa, bb, cc, d d, are halved into each other, ind are 112. e broad, 
and ſeven inches thick; the king poſt C D, and the pieces E F and & H, are in two 
chickneſſes, each piece being let in on each fide of the truſs into the braces, leaving a 
ſmall ſpace between them, and are all bolted together at the interſection of the braces. 
The pieces CD, E F, GH, are each 1 foot broad; the thickneſſes, together with the 
ſpace between them, is one foot four inches; the diſtance between the truſſes is 12 feet. 
I should be cautious of uſing this kind of conſtruction, viz. coveing the. ceiling ſo much 
into the roof. Had the collar beam I K, beeu placed as low as VL, ſo as to have taken 


the whole ſpan to the walls, the truſs would have been more ſafe, and have taken leſs 


timber. 

This roof was built about the year 17523 Mr. Dowbiggin, Archite®, Mr. sante, 
Carpenter. 

The conſtruction of this roof is ingenious but eons It takes a preat quantity 
of timbers, and the frequent interſection and halving of which is very objectionable. The 
timbers are too much parallel to each other, producing only quadrilateral forms, which 
are always liable to revolve at the angles; whereas the ſtrongeſt poſſible conſtruction for a 


roof muſt be ſought in a triangle; and the timbers ſo placed, or a roof conſtructed on ſuch 


principles, that is, with feweſt quadrilaterals, will certainly bet he ſtrongeſt poſſible: 

With theſe conſiderations and maxims, and with due reſpect to the roof before us, I have 

ſhewn an example, fig. 2, ſuited to a ſimilar purpoſe, and which muſt be conſidered as evi- 
| _ ſtronger, and as taking much leſs timber. 
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58 THE CARPENTER AND JOINER'S ASSISTANT. 


F16.2, This truſs is conſtructed ſo as to have one, two, or three purlines between 
the principal rafters, as circumſtances may require: if only one purline is required, the 
proper place will be at A, in the middle of the rafter, with the butment at N, interſecting 
the principal brace and the tie beam. In this caſe the braces G O, G J, CL, may be 
omitted, which will render the truſs more ſimple, and yet ftrong enough. | 

If two purlines are uſed, they of courſe will be placed over the braces I and L. 

If three purlines are requiſite, the rafter D B, ought to be divided into four equal parts 
and the braces I, MV, L, ſhould then be immediately under the purlines ; thus every croſs 
ſtrain will be thrown off the timbers, and every other ftrain which they receive late- 


rally, will be from their own weight W ; Wherefore the timbers _ be very dan as and 
yet ſufficiently ſtrong. 


The brace 4 B is double, bolted together at A, and frongly united by an iron ſtrap to 
the other brace at the point B, where alſo they are bolted together through the head of the 


king poſt: The rafters D B, and B H, may be 1 united by an iron ſtrap over 


their tops. 

The brace C L runs between the double brace A B, to which it is bolted at the inter- 
ſection. The piece E O is faſtened to the principal rafter and the tie beam by an iron 
ſtrap, which ſtrongly unites the three together. The brace G I is double, one half on 


- - each fide the brace E O, the tie- beam, and the rafter, to each of which it is bolted at the 
ſeveral interſections. The butment of this brace is ſecured by the ſtraining- piece F. 


The pitch of this roof may be very low, even less than that of fig. 1, and yet be ſuffi- 
ciently ſtrong : by ſo low a pitch, the beauty of the building will be increaſed; indeed it 
may with propriety be adapted to the proportion of a pediment to a portico, if required 
— —— — BH 


PLATE LXX. 


Of the roof of St. Martin's Church. 
Fs. 1, the whole truſs entire. 
FIG. 2, half of the fame to alarger ſcale 3 . the ſcantlings, lengths and bear- 


| ings of the timbers. 


The breadth of this building, within the walls, is about ſixty-nine feet; the breadth 
of the fide ailes, reckoning from the centre of the columns to the walls is nearly 
fourteen feet five inches and a half; the breadth of the middle ailes, from centre to 
centre of the columns is about thirty-nine feet eleven inches. The form and manner of 
framing this roof, according to the extent and height, is judicious ; but the ſcantling of 
the timbers is much more than ſufficient to reſiſt the weight of the covering, force of the 
wind, & . The brace A B, fig. 2, might have been omitted; it anſwers no purpoſe to 
the ſtrength of the roof, as the upright poſt, which it ſeemingly ſupports; is upheld by the 
column, which will prevent it from deſcending ; this roof is well and ſufficiently braced 
throughout, ſo that there is no danger of fwerving either on one fide or the other. 

The church was built about the year 1721, Mr, John. Gibbs, Architect. 
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EXAMPLES OF Roors. „ 


Scantlings. 
| A, principal rafter - z in. by 10 E, poſt over the column - 14 in. by 91 
at bottom, and 11 by 10 at top. . & brace = 13 7 in. by 7 
B, principal brace as I4 in. by 10 K, brace — — a 7 in. by ? 
at bottom, and 11 by 10 at top. L, poſt - - - 8 in. by 


C, king poſt - - 9 in. by 9 M, hammer beam — 14 in. by 97 
D, ſtrut - =- Fin. by 72 W brace 2 G8in. by 8 
E, queen poſt -<- 8 in. by gx O. bracgdge += 8 in. by 8 
N - '« 7 in. by 7 P, poſt inthe wall 

G, collar beam - 134 in. by 9 2, 2, 2, horizontal rafters 4 in. by 6 


PLATE LXXI. 
Of the Roof of the Chapel of the Royal Hoſpital at Greenwicb. 


After the fire at the Hoſpital in 1779, which did conſiderable damage to the Chapel and 
to the wing, it became neceſſary nearly to rebuild the whole of the Chapel, Mr. James 
Stuart being then ſurveyor; under his eye and care it received its preſent beautiful 
decorations. The roof, Pl. 71, was conſtructed by Mr. Samuel Wyatt, about 1785. 

Ihe roof is flat on the top, and the conſtruction is perhaps as ſtrong and ſimple as 
could be contrived for a platform; the king poſt is of iron, and the joints are well 
ſecured by iron ſtraps. It extends $1 feet in the clear and is a good example, materially 
varying from the general form of roofs. 


Scantlingt. | 


A 4, the tie beam, the whole length E, collar beam - - 10in. by 7 

i 57 feet, and the clear within J, ſtraining piece - Bin. by 7 

the walls of the chapel is 117 66, G G, the principal raſters 10 in. by 7 
n 4 1 14 in. by 12 hgh, h, l, &c. common rafters lay- 

3, an iron king poſt 2 in. ſquare ing in a horizontal direction 4 in. by 6 
C, queen poſts 5 9 in. by 12 H, a camber beam supporting the 

D, D, D, D, braces — 9 in. by 7 platform _ 9 in. by 7 


The diſtance between the truſſes is about 7 feet. | 
| I 2 PLATE 


5 | 


bo TE CARPENTER AND JOINER'S ASSISTANT. 


PLATE LXXII. 


Of the Roof of Drury-Lane Theatre. 
This roof has certainly great merit, the conſtruction is ſimple, and the accommodations 
the moſt ample poſſible. By dividing the breadth of the building into three parts the roof 
is kept low, and the ſcantling of the timbers is much reduced. The truſſes are 15 feet 


apart, and 80 feet 3 inches ſpan in the clear; the roof is about 200 feet long. Very ample 
accommodations for the Carpenters and Painters are obtained in- the middle ſpace which 


is 32 feet wide: the ſides are divided into dreſſing rooms, ſtore rooms, &c. the ceilings of 
which are flat. 


This roof was built in 1793, Mr. Henry Holland, Architect; Mr. Edward Grey 
Saunders, Carpenter. | 


The figures ſhew a truſs entire, and half of a truſs to a larger ſcale. 


| | Scantlings, &c. 
A, beams — 4 


10 in. by 7 , common rafters 5 in. by 4 and 22 
B, principal rafters 7 in. thick K, beame - 15 in. by 12 
C, king poſts - - 22 in. by 7 JL, poſts - _- =- T5 in. by 12 
D, ſtruts - 5 in. by 7 M, principal braces 14 in. by 12 and 12 
E, purlines « 9 in. by 5 W. ftruts T 
F, ridges 1: in. thick O, oak truſſes to the middle ö 
E, pole plates - = - = F in. by 5 bearing of bears - $5; in. by 44 
H, gutter plates framed into P, ſtraining beams =» 12 in. by-12 


beams = — 12 in. by 6 
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EXAMPLES OF ROOFS; 


% 


PLATE LXXIII. 
Of the Roof of Birmingham Theatre, 


The ſpan of this roof is 80 feet, the conſtruction of the truſs is well adapted to its 
purpoſes, being fimple and requiring but little timber conſidering its magnitude. An 
open ſpace of 19 feet 6 inches wide and 18 feet high, is left in the middle for the various 
work-rooms, &c. neceſſary for the ſervices of the theatre. The thruſt of the long braces, 
MA, A, againſt the foot of the king poſt &, is effectually counteracted by the ſtraining 
fill 2. ' . 


There is in this roof an admirable proviſion, which I think ſhould never be omitted in 
roofs of large extent, to guard againſt the poſſibility of accident frgm rot or decay at the 
ends of the beams on the wall; the pieces marked R, are placed parallel with the walls 
at about 7 feet diſtance from the ends of the beams, to each of which it is ſecured by 
an iron bolt; and for a ſimilar purpoſe the inner plate B is an addition to the uſual one C 
the wall being too thin to admit a plate proportioned in width, to the ſpan of the roof. 


The truſſes are about 10 feet apart. 
This roof was conſtructed by Mr. George Saunders, Architect, in the year 1794. 
Fid. 1, ſhews half the truſs to a larger ſcale. 


FIG. 4; ſhews the ini entire. 


*T ? 


 Seantlings. | 


A, oak corbal = - 9 in. "ty 4 © *© ige rafters 12 and ꝗ̃ in. by g 

B, inner plate - 9 in. by g X XK, common rafters 4 in. by 22 
'J C, wall plate 7} - =- - Ein. by 51 LI, principal braces g and 6 in. by 9: 
D, pole plate - — 7iubys MM, common braces =— 6 in. by o 
ä 15 in. by 15 NV purlines - - 7 in. by 5 
F, ſtraining beam _. - 12 in. byg 0 O, upperdiftto = 6 in. by 4 
G G, king poſt of oak, in the ſhaft ꝙ in. by 9 P, ridge piece - 9 in. by 2 
H AH, queen poſt of oak, in theſhaft 7 in. by 9 ©, ſtraining fill — 3k in. by 9. 


FIG. 5, 6. Methods of ſcarfing beams. 
F16. 2, 3. The ſame, to a larger ſcale. 
I he exaniple, fig. 6, may be continued to almoſt any length by breaking the joints as 
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PLATE ma 


Then manner ir of 83 the - Shi or Spire of the eee at York Building 


in the Trans, London, * 


= _ - Fre: 1, the derution.of the wholh tes, make confitiog of ores lde ſhowing 
- 4 the manner of framing the timbers, 


Fis. 2, the upper part to larger fize, owing the dimenſions of the timbers and the 
——_— | 


Fi6. 3, e ed: eee che ribs are framed into the king poſt, and to 
keep the ribs ſtill more ſecure all the ends are bolted into a circular ring, whoſe centre 
is the centre of the king poſt. 


Fo. 4, a ſeQion of the tower, ſhowing the braces at the bottom. 
A» FP Fic. the manner of ſearfing the angular poſts. | 
| 75 TTT ne 


framing is 9 feet, and each fide at the top is 2 feet 85 inches. The ſtories are about 7 
feet 10 inches high, from the upper fide of one floor to the upper fide of the net. 


It may be proper here to obſerve, it would have added much to the ſtrength of this 
ſpire, Hmm ren. 


The ſtructure was built by Mr, James King, a Gentleman of conſiderable eminence as 


a Carpenter, who was engaged in many large works, n building of Weſt- 
minſter Bridge. 


This Tower was built, ] have much reaſon to ſuppoſe, previous to the year 1729. 
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To increaſe the variety of Towers or Spires, I ſhall now give a Deſign for 
a Spire, and a Deſign for Turret, with the manner of hanging the Bell. 


PLATE Lxxv. 


Defign for a Spire, which my be covered with lead, ſhowing the TIN or manner of 
8 framing it. 


420. r, the plan. P and RS, are ſleepers; A A, BB, CC, DD, are nan 
which the angle poſts are fixed at g, g, &c, The ends of theſe beams ſhould be confi- 
derably longer than ſhewn, which ought to be worked into the wall or timber-work of 
the baſe, ſo. that the action of the wind may be reſiſted by as broad a baſe as poſſible. 
Fi. 2, the elevation. The bars are equi-diſtant; thoſe in the fides are in the middle 
of the adjoining ones, by which, the mortices are at an equal diſtance: thus the angle 
poſts will be kept as ſtrong as the nature of the "RE will admit. The proportion of 
the ſpire is as 5 to 3. 

Fi. 3, another method of 8 the flag or plan for a ſpire. 


Deſign for a Tarver proper for a Chapel, Sc. with the wa for hanging the bell. 


Te baſe of this turret may be of ſtone, in the form of ſteps, or a pedeſtal, the baſe- 
ment is therefore framed ſquare to a certain height; the upper part then takes a circular 
form ; the finiſhing, at the upright poſts, may be either Saran or columns, ſupporting an 
entablature, with a domical or other roof. 

Fi. 4, plan of baſement or floor, which is ſquare; the ſupports or poſts 1. 
placed at K, L, M, N. The upper part being circular, the poſts are placed at 
4, B, C, D, E, E, G, H, forming a circle of the diameter propoſed. 

FIG. 5, elevation of the turret; 4, B, C, D, the poſts which form the upper or POLL". 
part of the tower, againſt which the pilaſters, &c. are to be fixed: P and Q are the poſts 
which form the baſe or ſquare part of the turret. O O, a ſtretcher, under which are the 
ends of others, which brace or bind the ſquare or pedeſtal part of the turret, & S, and 
8 S, the braces which ſupport the bell. 

Fi. 6. the elevation on the other fide, ſhowing the truſs to ſupport the bell; Rt 
poſt; & 8, and S & braces. If this turret is finiſhed with a cornice, frize, and architrave, 
the ſpace 1 the circular rings at the top may be filled in with blockings, proper 
o fix them to. : 7 
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64 - THB CARPENTER AND JOINER'S ASSISTANT. 


Or MorTicts, Tzxons, Iron STRAPS, & e. 


The boten plates of Roofs having exhibited a variety of the beſt examples, 
in form, conſtruction, and magnitude, and ſuited to moſt occaſions of im- 
portance ; to complete the ſubject, I ſhall, in the three following plates, 
give examples of, and demonſtrate the beſt conſtruction of Mortices and 
Tenons, and the beſt poſition for placing Iron Straps on the ends of beams, to 
ſecure them in their places; matters of the greateſt importance to the Pratt- 


. "cal: Carpenter, and without a due knowledge, of Wieck. the beſt conſtruction 
may be ILY in * execution. 


FEE PLATE LXXVI. 
07 Tenons and Mortices according to their poſition. 


0⁵ erve, If a piece of framing is to ſtand perpendicular, ſuch as partitions, &c. and if 
there be no preſſure on either ſide, or an equal preſſure be on each ſide of the framing, 
then it will be beſt ro have the mortice and tenon in the middle of the wood, as A B. 
Further | 

Obſerve, in framing for floors, &c. where the preſſure is entirely on one ſide, the mor- 
tices and tenons ought to be neareſt to that ſide on which the preſſure is, becauſe if a piece 
is cut out on that fide on which the preſſure is, the timber or beam will be. but little 
weakened, if a piece of Bard wood is drove tight into the cavity of notch: in flooring, 
where the weight of the materials and. every additional weight tend to preſs downward, 
he whole ſtreſs or ſtrain will be upon the upper ſide of the timbers, wherefore the mor- 
tice and tenon ought to be as ſhewn at C. D, E, F; that at G D, is the moſt ſimple 
method. E, F, is another method by which to obtain more ſtrength in the tenon by an 

additional ſhoulder or bearing below, which i is further aided by the inclined butment or 
bearing above. 

G, the manner of framing together an angular wall-plate for a 8 with the dra- 
gon beam to ſupport the rafter. | 

H, the hip rafter, fixed into the dragon-beam, ſhewing its \tenon and the manner. in 
which it is cut, to be fixed on the wall-plate. 

1, one of the wall-plates, ſhewing the halving to receive the other Et and the cut- 
ting, for dove-tailing the an gular brace, _ 
L, L, the manner of tenoning hip or principal rafters. | 

A, another method much in uſe for cutting the feet of the principal rafters,.] in order to 
give them a double reſiſtance on the tie-beam ; but as the beam in this caſe is neceſlarily 
K acroſs the grain, in order to receive the rafter, that part of the tie- beam, which is 
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EXAMPLES or ROOFS. | 65 
| Jeft ſtanding, to receive the heel of the rafter, is eaſily ſplit away; a more effectual method, 


therefore, of obtaining a double reſiſtance is ſhown at N, where the ſocket is cut el 


to the grain of the wood. 

O, ſection of the tie-beam acroſs the ſocket, ſhewing the mortice of N. 

P, the upper fide of the tie-beam, ſhewing the ſocket and mortice of the ſection O. 
2, the manner of ſtrapping a king- poſt to a tie- beam, ſhewing the braces and joggles. 

The beſt form of a butment for a brace, which is joggled into a king-poſt, is to have the 
end of the brace which forces againſt the joggle, perpendicular to the ſides of the brace z 
by this means it will have no tendency to ſlide to one hde or the other, but will keep firmly 
on its butment. 

R, a ſection of the king- poſt and tie- beam, ſhewing the manner of wedging and tighten- 
ing the ſtrap, with a ſingle wedge, in order to draw the tie- beam cloſe to the xing- poſt. 

S, a ſection of the ſame part, to a larger ſcale, with a double wedge, which will act 
much eaſier than a ſingle wedge in driving, as it will have leſs action upon and reſiſtance 
from the ends or croſs grain of the wood. 0 


PLATE LXXVIL 


or IRON STRAPS, &c, 


85 * to eftabliſh a rule for the beſt method of fixing Inox STRAPS, it is 3 


to enquire in what manner a truſs is affefted by the different preſſure of the purlines 
which ſupport the fmall rafters and the coveriug, which alſe will demonſtrate the true 
uſe and ſervice of the KI NG-Pos r. 4} 


Fio. 1. Let the tworafters CD, and « 4 be firmly fixed to the tie-beam D A and the 


upper ends Cc, be fixed to the king-poſt E, the joggles being at right angles with the 
raſters It is evident if a weight acts upon the point B, the vertex of the truſs, it will 


not deſcend ; for ſuppoſe the rafters to revolve at the points D, a, to deſcend, the points 


C, 6, muſt come nearer to each other; but this cannot be ſo long as the top of the king- 


poſt is ĩncompreſſible, and therefore neither the king- poſt nor the rafters can deſcend, 


direction of the king-poſt E ; a weight thus ſuſpended will endeavour to make the king- 


poſt deſcend, the ſame. as when acting at E, now in the endeavour of the king-poſt to 


deſcend, it muſt force upon the rafters C D and e d; but as theſe are faſt at their but- 
ments or points D, d, the force which acts at the points C, c, will puſh the rafters in 
the direction of C D and c d, conſequenii the force of the thruſt will terminate on the 

| | K c | tie- 
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truſs ſhould fail, the rafters muſt burſt, and the tie- beam be broken by tenſion. 
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tie beam, at the points D, d, and will endeavour to extend the beams Wherefore if this 


Now if this roof has purlines which ſtand upon the points A, B, a, b, a force aQing 
on theſe points will eaſily bend the. rafters, wherefore it will be neceſſary to find ſome 
fixed points in order to keep the points 4, B, a, b, from deſcending, or, in other words, 
to prevent the rafters bending, To this purpoſe fix the ſide-poſts / # and h g, 


under the purlines B, b, and alſo put in the braces Je, and h; i, fo that the butments at 


L e, i, h, may be at right angles to the direction of the braces; then the points B, b, can- 
not deſcend, for, they are ſupported by the points e, i, on the king- poſt, which was ſhown 
to be immoveable, and therefore the points B and b, will alſo be immoveable: further, 
the ſhoulders at / and h, will prevent the ſide- poſt / 4 and h g, deſcending, and conſe- 
quently if the braces F A, and g , are placed under the points A and a, and are firmly 
fixed to the bottom of the paſty Ek, and b g, the ** A and. à will alſo be ſup- 
ported. 

As wood is more at to ſhrink e chan in length, fo the Fe Ia and ſide · poſts, 
in conſequence of the perpendicular poſition of the grain of the wood, and alſo in propor- 
tion to the quality of the wood, will be liable to ſhrink, the rafters of conſequence will 


deſcend ; this muſt be guarded againſt by the application of iron ſtraps in 1 proper poſitions, 
as will be afterwards ſhown. 


To obviate all the objections of the ſhrinking of the king-poſt, we have inſtances of 
their being being made of iron, as in the'roof to Greenwich Hoſpital, Plate 71 ; and this 
might be uſed with propriety in the circumſtances of the rafters butting againſt each other, 

as in fig. C, Pl. 78. See alſo this furthet applied in fig. 1, Pl. 79. 

On the ſhrinking of the king-poſt, it ſhould be obſerved, that in a roof of 50 feet ſpan, 


where the rafters are 30 feet long, a ſhrinking of half an inch at the king-poſt will oc- 


caſion the whole of the roof to deſcend negrly o one inch and if the pitch is leſs than a 
third, the effect will be increaſed. ; 


Fs. 2. Section of a truſs for a circular building. A B, the king-poſt, which muſt 


| have as many ſides as there are truſſes in the roof, G Cand H D are tie- beams, affixed to 


the king-poſt, E C and F D, are the principal rafters : now it is evident from the mere 
weight of the materials, that the timbers of this roof will deſcend or fall down, if ſome 
method is not taken to prevent it; for ſuppoſe the joints C, D, E, F, G, H, to be 
looſe, then the heads of the rafters will preſs againſt the king- poſt at A, and the bottom 
of the rafters forcing againſt the tie-beams at C D, will ſeparate them from the bottom 
of the king-poſt B but if the tie-beams are firmly fixed to the king-poſt, then this roof 


| will be ſecure. Now the method I propoſe for effecting this, is, to tie all the beams to 


the king · poſt as a common centre by means of an iron ſtrap, in the form of fig. 3, con- 
ſiſting of as many branches as there are tie- beams to be united; this figure alſo ſhows the 
plan of the roof. Now the centre of this trap being made ſecure to the king-poſt, and 
an arm being bolted to each of the tie-beams, will I think render the whole ſecure and 

permanent. Fig. 4, is a ſcion of the ſtrap, ſhewing the bolts and croſs nuts which are 
to be let into the king · poſt, to faſten the plate up to the bottom of the king-poſt. Fig. 5, 
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is another method of faſtening the plate to the king· poſt, by ſtraps or braces, crofling the 


centre of the ſtrap at right angles, and which is to be teightened by wedge. . ; Fig. 6, 


is a plan of the fame. 


FI. 7. The manner of joggeling a pair of braces into the bottom of a king; poſt, 
when its thickneſs will not admit of ſquare joggles. This figure alſo ſhews the method 


of uniting or ſuſpending the tie · beam to the king-poſt, by an iron bolt and nuts, AS, * 


* by the dotted lines. 

Fi. 8. Is another method of iodine the braces with bevel joints, when the WR 
of the king-poſt i is narrow ; but by this method the braces are liable to ſlide away from the 
joggle, if there be not a tenon ſufficiently ſtrong to prevent it. Some carpenters make 
the tenon in the form of an iſcoſceles triangle, as @ öù c, of which the fide à c, is equal 
to ab; but this method cuts and weakens the king-poſt too much: the beſt kind of 
tenon under theſe circumſtances, is as ſhown on the other fide by the dotted lines. 

Fic. 9. A method of ſtrapping a pair of braces to a king-poſt, and ſuſpending the tie- 
beam : that part of the king-poſt on which the braces reſt being liable to. ſhrink, the 


. braces of conſequence muſt follow, by which the principal rafters looſing their ſupports + 


will bend; now if a ſtrap is fixed, as ſhewn by this figure, the braces will be kept ſecu 0 
in cheir poſition, and the rafters of colidypence will not bend. 6b, 


- 


PLATE LXXVIII. 5 


* IRON STRAPS, * 


Fe. A. The upper part of a king-poſt and pris rafters, firapp et This 


ſtrap is here fixed in the direction of the-rafters, and if well bolted to the rafters it will 
prevent them coming nearer together at the top in caſe- the king-poſt does ſhrink ; conſe- 
quently the rafters will not fall in : whefefore the roof will 8 be maintained in the 
exact poſition as firſt executed. 

FI. B. Straps are frequently fixed in this manner: that is, perpendicular to the 
edge of the raſter; but this will not prevent the upper ends of the rafters coming nearer 


to each other, for the braces which are ſuppoſed to act againſt the bottom of the king= 
poſt, or the ſwag of the tie-beam, will force down the king-poſt, and the form of this 
ſtrap will not prevent the ends of the rafters cloſing to the head of the king-poſt, in caſe 


it has ſhrunk : but if a putline, or any particular weight be over the ſtrap, then the poſi- 
tion for reſiſting that weight will-be good; but in the oonſtruction of a roof purlines are 
ſeldom or neyer placed at the head of a rafter: the only force which acts in the direction 
Ke labs 
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ol this ſtrap, is the weight of this portian of the rafter, which Rn when com- 
pared with the quantity of force which, acts in the direction of the rafters. 

Fic, C. Another method of ſtrapping the principal rafters to a king-poſt. When the 
ends of the rafters meet, as in the eonſtruction ſhown by this figure, the roof will be but 
r fall in, in the middle; as there is no ſubſtance 8 the rafters, 
there can be no ſhrinking. | 

Fic. D. Shows the method of ſtrapping the principals to a king-poſt, in cireum- 
ſtances where the rafters are liable to two preſſures, viz. one, in the direction of their 
length, and the other perpendicular to that direction. 

Fic. E. The manner of ſtrapping a collar-beam to a Aale raftes. If nod has 
a collar-beam and a king-poſt ; and, if the ſtrap which unites the principals to the king- 
poſt be placed in the middle of the principal rafter, as fig. A, ſo ought the ſtrap Wen 
fixes the collar- beam to the rafter to be placed in the middle of the principal rafter. 

Fd. F. Is in another method for the ſame purpoſe: but ſuppoſing the feet of the raf- 
ters to be extended. by the weight of the roof, which, will endeavour to extend the collar- 
beam, then this ſtrap will turn round upon the back of the rafter, and conſequently the 
rafter will be ſeparated from the collar- beam no the conſtruction of the n. H. E, 

is perfectly ſecure from ſuch a ſtrain. 

. Fic. G. A ſtrap proper for fixing a brace to a | princizal * "When the ſtrap 
which unites the king-poſt to the principal rafters is fixed in the middle of the rafters, as 
at 4, then this is the beſt poſition, becauſe when all the ſtraps are fixed alike, they keep 
the edges of the rafters in ſtraight lines. 

Fic. H. The method of ſtrapping a brace to a principal rafter :, when the ſtrap which 
unites the king-poſt to the rafters goes over the upper edges of the rafters, as is ſhown in 
fig. 3. Pl. 79. 


PLATE LXXIX. 


OF IRON TING-PQ8 TS. 


Fi. 1 Is a deſign for a woſhwith Ving-patt and queen-poſts of iron, with ſtraps going 
over the rafters ; the feet of theſe poſts are made in form of a ſaddle, and therefore the 
braces will have a firm butment againſt the iron, and will not. be ſubject to be looſe or 
flack by the ſhrinking of the tie-beam. The tie-beam is hung up. by bolts through the 
bottoms of the ſaddles at B A and C. B C is a ſtraining- piece, the ends of which lie in 


the ſaddles B G, and butt ag inf the braces D E and F C, 1 * 
n F ſecure. 
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by 16+. Taylor. 56 thgh Hobo . 


ON THE STRENGTH OF TIMBER. 1 


Fr6. 2. The ſaddle at A, to a larger ſcale, ſnewing the butment of the braces by 
dotted lines, either with a triangular butment, as 4 5 C, fo that it may have a ſquare 
butment, or the braces may meet each other in the line 4 D. 

Fro. 3. Shews another method in addition to thoſe already deſcribed, by which to 
hang up a king-poſt to the rafters, the ends of the rafters being in contact: The upper 
end of the ſtrap is made in two branches going over the rafters at right angles to each 
other. The bottom of the ſtrap is made wider, that it may be bolted in two places in 
the breadth, by this means to have a greater — 


ON THE STRENGTH OF TIMBER. 


IN my former publication, I have given ſome inveſtigations and rules for calculating the 
proportional ſtrength of timber, founded upon the theory of the celebrated Galileo, which 
differs but little from the truth as will be hereafter ſhown : the theory ſuppoſes the timber 
to have no degree of elaſticity, and the texture perfectly uniform, in which caſe it will 
be neither compreſſed nor extended, and when it breaks, all the particles will be ſeparated 
at once. The rule upon this ſuppoſition for finding the relation of the ſtrength of diffe- 
rent pieces of the ſame texture, will be accurately the proportion of the numbers ari- 
ſing by multiplying the ſquare of the depth of each piece by its breadth, and divided by 
its length: conſequently the harder, non elaſtic or more brittle, a piece of timber is, 
the nearer will it correſpond to this rule. Wherefore it appears that the rule which will 
apply for finding the relative ſtrengths of one ſpecies of timber, will not {uit for other 
kinds whoſe textures are of a different nature. 

From the preceding conſiderations, therefore, it appears we muſt not hope to find a 
rule which ſhall apply to ſcantlings of all timbers generally; and the only means on which 
we muſt place any hope of diſcovering a rule for aſcertaining the relative ſtrengths of 
different kinds of timber, is from the reſult of a great number of experiments made on 
each ſpecies with all poſſible care and accuracy, and upon a large ſcale. But the labour 
and expence attending ſuch experiments on a ſcale likely to be at all uſeful, far exceed 
the abilities of individuals who might otherwiſe be diſpoſed to inveſtigate this uſeful 
branch of mechanical knowledge. This grand objection no doubt has been the cauſe why 
ſo little has been done to determine this ſubject by experiments: yet as we are not abſo- 
lutely without ſome lights, we ſhall proceed to lay the ſame before our readers in as con- 
ciſe a manner as the clearly explaining the matter will admit. 

The firſt authority to our puryole is what Belidor has given on this ſubj ect in his Science 
des Ingenieurs. 


BELI- 


7 TN CARPENTER AND' JOINER'S ASSISTANT. 
* | ByLipor's EXPERIMENTS. | 


| The column B, e the breadths of the pieces in inches ; the column D, contains 
their depths 3 the column L contains their th 'F 4 the weight (in pounds) which broke 
them, when hung on their middles. _ 


In order toobtainthe beſt idea | | | | B LI _ M | 
of the ſtrengths of pieces of dif- adn | — f F 
f | 400 
| ferent dimenſions, with more Experiments1ft, ends looſe | 14 x f 18] 415 | 406 
certainty, three pieces of each 650 
dimenſion were tried, a medium [Experiments 24, end firm- | Fa 1 1181 805 608 
among them being more accu- 9 | * 524 
rate than a ſingle experiment. a 7 1 
Experiments 3d, ends looſe | 21 | 18 | 795 | 805 - 
The column M contains tze JI 12 | ' 
| 1570 
mediums. Experiments4th,ends looſe |, x | 2 | 18 | 1580 | 1580 
The experiments were made n 15 = rep 
| | 1 105 —o» 
on oak, of equal quality, and | E periments th, ends looſe | r | x | 36 | 195 | 187 
f tolerably well ſeaſoned. 1 iir r oY 190 FL 
| 285 | 
. ends fixed I I 36 200 283 
| A LY ES: 
| 1550- 
n 7, ends} | 36 | 1620 | 1585) 
| Ry | 1785 | 
1665 t 
7 = ah Sth, ny 132236 1675 1660 


By comparing experiment the iſt, with een 3d, the ſtrength appears W 


tional to the breadth, the length and depth of each piece being the ſame. 

By comparing experiments the 1ſt and 4th together, the ſtrength pens as the ſquare 
of the depth nearly, the breadth and length being all the ſame. 

Buy comparing experiment the iſt and 5th together, ſhows the ſtrength to be nearly as 
the lengths, inverſely, the breadth-and depth of each piece being the ſame. 6 

By comparing experiments 5th and 7th together, ſhows the ſtrengths, nearly in propor- 
tion to the nn n by the ſquare of the depth, the length, being the ſame in 
both. 

- By comparing enjerieninis iſt and 7th togather, frown the ſtrengths to be as r 
of the depth, multiplied by the breadth, and divided by the length. Experiments 1ſt and 
2d, ſhow the increaſe of the ſtrength by faſtening the ends, to be, in n. 2 
to 3. AA 


By 
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By the above experiments it appears that the rule founded upon the Galileon hypotheſis 
for finding the comparative ſtrength of timber, is nearly true. But as it would be wrong | 
to draw coneluſions from timbers of ſo ſmall ſcantling, as in the above experiments, we 
ſhall, after making the following obſervation, give an abſtract of the experiments of M. 1 
Buffon and thoſe of M. du Hamel, men of acknowledged abilities, who were directed by 1 
the government of France to make experiments on this ſubject ; and who were ſupplied 
with ample funds and apparatus for the purpoſe, and had the choice of the beſt ſubjects in _ | 

7 
| 


all the foreſts of France. "The reports of M. Buffon may be found in the memoirs of the 
French Academy, for the years 1740, 1741, 1742, 1768, and tnoſe of M. du Hamel, in his 
work, Sur P Exploitation des Arbres, et ſur la Conſervation et le Tranſportation de Bois. | 
But we obſerve, the chief cauſe of the irregularity in ſuch experiments, is the fibrous, | 
or rather plated texture of timber, which conſiſts of annual additions, whoſe coheſion with | 
each other is vaſtly weaker, than that of their own fibres. Let fig. 4, Pl. 79, repreſent the | 
ſection of a tree, and A B C D, and a b c d, the ſection of two battens, to be cut out of it, | = 
for experiment; let D, and a d, be the depths ; and D C 4 c, the breadths ; the batten | 
AB Cad, will be the ſtrongeſt; for the ſame reaſon that an aſſemblage of planks, ſet edge | 
ways, will be ſtronger than the ſame number of planks laid above each other. | 
M. Buffon found that the — of AB CD, was to that of a h c d, in oak, nearly as 
8 is to 7. 
The authors of the different experiments, we have reaſon to fear, were not very careful 
that their bars had their plates all diſpoſed the ſame way. | | 
As great beams occupy much, if not the whole, ſection of the tree, and from this it has | 
happened that their ſtrength is leſs than in proportion to that of a ſmall lath or batten; for 
which reaſon a ſet of experiments ought to be carefully made on each, as all large buildings 
require a great number of both kinds: as girders and other beams for ſupporting large 
weights, ſo ſmall bars or battens are employed in making joiſts, rafters, purlines, &c., all 
of which are for the purpoſe of carrying or diſcharging weights. 
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M. DoE BurFon's EXPERIMENTS. 
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The following table exhibits a number of experiments on 1 bars of ſound oak, clear of 
Knots, each bar being four inches ſquare. _ 
The column No. 1, contains the length of the bar, in feet, between the two props. | % 
The column, No. 2, contains the weight of the bar, the ſecond day after it was felled, in | 
pounds. _ 
The column, No. 3, contains the number of pounds neceſſary for breaking the bar 1 in a | | 
few minutes. | 
The column, No. 4, contains the number * inches it bent down before breaking. 
| _ The column, No. 5, contains the number of minutes that each reſpective piece was in ER 1 
breaking. | PTD | | 
Gab: | | | 
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In this table two bars were tried of each length, | y | 1 
each of the firſt three pairs conſiſted of two cuts of 1 2 1 
the ſame tree; the one found next to the root, was - * 
always found to be the heavieſt, fiffeſt and ſtrongeſt; „ | 60 535 29 
from which M. Buffon recommends a certain and 56527545 | 22 
ſure rule for eſtimating the goodneſs of timber by | en egy 4 
its weight ; he finds that this is always the caſe | 8 | 63 4600 | 3-75 | 15 
when the timber has grown vigorouſly, forming bg | 
thick annual layers. But he alſo obſerves that this | | 57 | 4100 | 
is only during the advances of the tree to maturity, 9 71 3950 5.5 12 
for the ſtrength. of the different circles approach N 
gradually to an equality he the healthy growth x0 | 87 550 835 1 ö 
of the tre. FINE L : ; 


| 100 | 3050 | 
| | 2925 | I 


Experiments on other ſizes were made in the ſame manner: a pair, at leaſt, of each length 
and ſcantling was taken; the mean reſults is contained in the following table. The beams 
were all ſquare, and their ſizes in inches are placed at the head of the columns, and their 
length, in feet, in the firſt column, The Femme W the 
five inch bars ought to have by the theory. | 
M. Buffon, found by nume- 
tous experiments, that oak tim- | { © T Fo e 

ber loſt much of its ſtrength b; 4 Eine. 
drying or ſeaſoning, and there- | 7 5312 11525 18950 32200 47649 | 11525 
fore in order to ſecure unifor- - | — — mo——_ —_— — — 
mity, his trees were all ſelled inn 8 455% 9787 15525, 26050 39750 | 10085 
the ſame ſeaſon of the year, were 


—— 


ſquared the day after, and tried 1242 8308 13150 22350 32800 | 8964 
5 | 


on the third day. Trying them 10 3612 7125 171250 19475 27750 8068 
in this green ſtate, gave him an roy —— | 


| 8 60 | . | 1 
opportunity of obſerving a very oy Ef 75 F- herd 10175 #3452 | 0723 
curious phenomenon. ]i4] J 5300 7475 13225 19775] 5763 
When the weights were laid 4 | r - — 
briſkly on, nearly ſufficient to bs n 4350 6362 E109. 16375 5042 
break the log, a ſmoke was ob- 18 3700 55620 9245 13200 4482 
ſerved to iſſue from each end, a- . f — K wes SEW 8 


companied with a hiſſing noiſe, 20 & 4 3225 4950 83750/11487 4034 
which continued while the tree 8 | 


| | 22 2 | 366 
was bending and cracking; . de he — 
owing to the ſtrain which muſt 24 21622 a 3362 

ariſe by the bending of the log, 110 ay _ 
in which ſtate it muſt be both _ * | | FS. Ws 2 2881 


compreſſed and extended. 
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From the above experiments ſome concluſions reſpecting the law of the ſtrength of oak 
timber may be deduced, from which it will be ſeen whether the theory already eſtabliſhed is 
ſufficiently accurate, or if not, they will ſhow in what manner it ought to be corrected. 

M. Buffon conſiders the experiments upon the five-inch bars, as the ſtandard-of compa- 
riſon, having both n theſe to a greater length, and n tried more pieces of each 
length. 

The theory determines the nies ſtrengths of bars of the ſame ſection, to be inverſely 
as their lengths; but if the five experiments in the firſt column, be excepted, there will be 
found a very great deviation from this rule: thus-the five-inch bar of 28 feet long, ſhould 
have half the ſtrength of that of 14 feet or 2650 whereas it is but 1775; the bar of 14 
feet ſhould have half the ſtrength of the ſeven feet, or 5762, whereas, it is but 5300 and in 
like manner the fourth of 11,525 is 2881; but the real ſtrength of the 28-inch bar, is but 
1775. The column A, exhibits the ſtrength that each of the five- inch bars ought to have, by 
the theory, which decreaſes much ſlower than thoſe ſhown by the experiment; and there- 
fore it appears, that the ſtrength of different pieces of timber decreaſe much quicker than 
that of the inverſe ratio of their lengths; but in what ratio preciſely, the ſtrength decreaſes, 


would be almoſt impoſſible to know, as there is not a ſufficient number of experiments for 


the purpoſe ; the few that have been tried are ſo very anomalous, as will appear by taking 
the differences between thoſe in the third column, found by the experiments, from their 
reſpectiye numbers under A, in the ſeventh column, as found by the rule, which are re- 
ſpectively, 298, 656, 943, 648, 463, 692, 782, 809, 692, 1200, 1106; by comparing 
theſe numbers together, it is eaſy to ſee the impoſſibility of diſcovering any progreſſion, or 
regular increaſe ; for example, the third difference is greater than any of the preceding, and 
leſs thanany of the proceeding, excepting the two laſt, and therefore it appears, that no rule 
can be founded on theſe experiments, for finding the relative ſtrength of timber, but what 
will in many caſes differ very conſiderably from that which ought to correſpond to it; in 
the table however, the rule given in my former calculations may, if ſomewhat corrected, 
correſpond nearly with the five-inch bars, as follows: from the length of the required 
piece, take the ſeven feet length, and multiply the difference by the number 1474, and di- 
vide that product by the length, and ſubſtract the quotient from the number of pounds 
found by the former rule, and the remainder will be the anſwer. 

M. Buffon uni formly found that zds of the weight which was ſufficient to FO) a beam 
at firſt, ſenſibly impaired its ſtrength, and frequently broke it, at the end of two or three 
months, and one half of this weight brought it to a certain curvature, which did not in- 
creaſe after the firſt minute or two, and may be borne by the beam for any length of time. 

One- third ſeemed to have no permanent effect on the beam; but it recovered its recti- 
lineal ſhape completely, even after it had been loaded ſeveral months, provided that the 
timber was ſeaſoned. when firſt loaded; that is to ſay, one-third of the weight which would 
quickly break a ſeaſoned beam, or one-fourth of what would break one Juſt felled, may lie 
on it for ever, without giving the beam a ſet. . 


'The agreement of the numbers, found by the rule of the breadth, being multiplied by 


the ſquare of the depth, appears to deviate leſs from the experiments of Buffon, than that 
| W of 
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of the inverſe ratio of the length; but even this rule applied to ſofter woods, will differ 
greatly from the truth, which muſt be evident when we conſider a beam juſt breaking, that 
it will be ſtrongly compreſſed on the fide neareſt to the axis of fracture, and the oppoſite 
fide will be greatly extended, conſequently there muſt be ſome point between the fulcrum 
and the oppoſite ſide, which. will neither be extended nor compreſſed, and all the fibres lying 
between this point and the fulcrum, being in a ſtate of compreſſion, and therefore have 
R e, A ATE ee e es eee 
ann | | 


 ExygrIMENTS MADE BY M. Du HameL. 


He took 26 beser WINGS ewe fine logg und hib en inch pee and ſupported them 
by props under the ends, he broke them with weights hung on their middle. He broke 
four of them by weights of 40, 41, 47 and 52 pounds, the mean is 45. 

He then cut four of them 4d through, on the upper fide, and filled up the cut with a thin 
piece cel ee en ha. ads r arent e re a ee 
of which is $1. f 

le cut other four half through; they were broken by 47, 49 50 and 49, the mean of 
which is 48. | 
_ ye vemalning fous Vere cut 751; th8 jean ſtrength was 42. 


Another ſet of experiments ſtill more remarkable. 


Six battens of willow, 36 inches long, 8 * ſquare, were broken by 525 pounds, at a 
medium. 

Six bars were cut 3d through, and the cut filled with a wedge of hand wood, fuck i in 
with little force; thoſe broke with 551 pounds. 

Six bars were cut æ through, and the cut was filled up in the fame manner; they broke 
with 542. 

Six bars were cut 2 ths through, and loaded till nearly broken; were unloaded and the wedge 
taken out of the cut; a thicker wedge was put in tight, fo as to make the batten ſtraight 
again, by filling up the ſpace left by the compreſſion of the wood ; this batten broke with 
577 pounds, 


Or THE ABSOLUTE STRENGTH OF T'1MBER, 


The ftrain which ariſes by pulling timber in the direction of its length, is called Tenſion, 
this ſtrain frequently occurs in roofs, and is therefore worthy conſideration. 

The abſolute ſtrength of a fibre, or ſmall thread of timber, is the force by which every 
part of the fibre is held together, which is equal to the force that would be required to 
pull it aſunder, and the force which would be required to tear any number of threads aſun- 
der, is proportional to all of them; but the areas of the ſections of two pieces of timber 
compoſed of fibres of the ſame kinds, are as the number of fibres in each; and therefore the 
| ftrength of the timber, is as the area of the ſections. 

Hence all priſmatic bodies are equally hong 3 that is, they will not break in one part 
more than another, 


Bodies 
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Bodies which have unequal ſections, will break at their ſmalleſt part, and therefore if 
the abſolute ſtrength which would be required to tear a ſquare inch, of each kind of timber 
be known, we ſhall be able to determine the ſtrength of any other quantity whatever. 

The following table is taken from Muſchenbroek's experiments, he has deſcribed his 
method of trial minutely; the woods were all formed into flips fit for his apparatus, and 
part of the ſlip was cut away to a parallelopiped + of an inch ſquare, and therefore the 25th 
part of a ſquare inch in ſection; the abſolute ſtrengths of a ſquare inch were as follows: 


1b. IB. 
Locuft tree, - 20,100 * Pomegranate, - 9,750 
Jujeb, - - 18,500 Lemon, - = 9,250 
- Beech Oak, ' - 17,300 Tamarind, = 8,750 
Orange, 15,500 Fir 5 - 8,330 
Alder, 8 1 3,900 Walnut, - 8,130 
Elm, LS — 13,200 Pitch Pine — 7,650 
Mulberry, - 12,500 Quinee, — 6, 50 
Willow, ,. - = 12,500 Cypreſs, - 6, ooo 
Aſh, — - 12,000 Poplar, — | — 55500 
Plum, - - 11, 800 Cedar, — 4880 
Elder, ©,” 10,000 


M. Muſchenbrot, has given a very minute detail of the experiments on the aſh and 
walnut, ſtating the weight which will be required to tear aſunder flips taken from the four 
ſides of the tree, and on each fide in a regular progreſſion, from the center to the circum- 
ference. The numbers of this table, correſponding to the two timbers, may therefore. be 
conſidered as the average of more than fifty trials made on each, and he ſays that all the others 
were made by the ſame care, and therefore there is no reaſon for not confiding in the reſults, 


PRACTICAL OBSERVATIONS. 


The following obſervations on Woods, will be of great uſe to the practical carpenter in 
making a proper choice of timber, according to the purpoſes he may want to employ 
it for. | 

1ſt. The wood immediately ſurrounding the pith or heart, is the weakeſt, and its inforlagiey 
is ſo much more remarkable as the tree is older. Muſchenbrobt's detail of experiments is 
decidedly in the affirmative. M. Buffon, on the other hand, ſays that his experience has 
taught him that the- heart of a ſound tree is the ſtrongeſt, but he gives no inſtances ; it is 
certain, from other experiments, on large oaks and firs, that the heart is much weaker 
than the exterior parts. 

2d. The wood next to the bark, 8 called white or blea, is alſo weaker than the 
reſt, and the wood gradually increaſes in ſtrength as we recede from the centre to the blea. 

39. The wood is ſtronger in the middle of the trunk, than at the ſpringing of the 
branches, or at the root, and the wood of the branches is weaker than that of the trunk, 

4th. The wood on the north fide of all trees, which grow in the European climates, i is 

8 | the 
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the weakeſt, and that of the ſouth ſide is the ſtrongeſt ; and the anger! is molt —— 
able in hedge-row trees, and ſuch as grow ſingly. 

The heart of a tree is never in its center, but always nearer to the north fide, and the 
annual coats of wood are thinner on that fide. In conformity to this it is a general opinion 
of carpenters, that timber is ttonger whoſeiannual plates are thicker, The! trachea,'or air 
veſſels, are weaker than the ſimple ligneous fibres. Theſe ait veſſels are the ſame in dia- 
meter and number of rows, in trees of the ſame ſpecies, and they make the viſible ſeparation 
between the annual plates. Therefore when theſe are thicker, they contain a greater pro- 
portion of the ſimple ligneous fibres. | 

Sth. All woods are more tenacious while green, and loſe very conſiderably by drying | 
after the tree is felled. I ſhall here conclude theſe obſervations with the * uſeful 


N ; ; ; 


* 
— 


To tt the flronget Bram poſſible, out of a raund Tree, woo Section is a ys 4 rele 


=” ec 


Fis. 4. Pl. 79. Let A E B F, be the ſection, draw the diameter A B, and divide it into 
three equal parts at c, and e, and from either of theſe points, as e, draw e E, perpendicular 
to A B, cutting the circumference at E, and draw A E and EB; and through the points 
A and B, draw A F and B F, reſpectively parallel to E B and E 4, cutting each other at 
F, and AE B F will be a ſection of the ſtrongeſt beam that is poſſible to be cut out of the 
tree; I E B F, for the ſquare of the depth 4 E or V B, multiplied into the breadth EB 
wr is then the greateſt chat can be produced. © 

From this it is plain, that the ſtrongeſt beam which can be cut out of a round tree, 5 
not contain the moſt timber, for the greateſt rectangle that can be inſcribed in a circle is a 
ſquare, and therefore the ſquare F G HV is greater than the rectangle, 4 F B E, and yet 
zs not the ſtrongeſt. See alſo the explanation and obſervations on fig. 4, from which much 
uſeful information may be deduced, when timber of peculiar ſtrength is wanted. 

* The Compreſſion. of timber is another conſideration worth our attention, 

- In. conſidering ſtrains of this kind, it js abſolutely impoſſible to conceive how a piece of 
Ce that is perfectly ſtraight, can be bent, crippled or broken, by any force whatever act- 
ing at the extremes. But ſuppoſe the ſmalleſt force whatever, acting in the middle, in a 
direction perpendicular to the length; this force will be ſufficient to give it a ſmall degree 
of curvature, and if a ſtrong force be ſuppoſed to act at the ends at the ſame time, each 
prefling the timber in the direction of its length, theſe forces will ready contribute towards 
break ing it.. 

It is eaſy therefore to conceive, 1 if a piece of timber be the leaſt bent whatever, or 
if the fibres of that timber are not quite ſtraight, that there is a certain force which, if act- 

ing at the ends, will break it. Thus ſuppoſe the column 4 C B, fig. « 95 reſting on the 
ground at B, and loaded at the top with a weight 4, acting in a vertical direction 4 B, 
and if the fibres, or the piece 4 C B, is the ſmalleſt degree crooked, the degree of curva- 

| F ture 
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ture by the preſſure at the two ends, will be increaſed until the fibres are bent to their ut- 
moſt extent, and the ſmalleſt addition at the ends will break it. 

The firſt author who has conſidered the compreſſion of columns with attention, is the 
celebrated Euler, who publiſhed in the Berlin Memoirs for 1757, his Theory on the 
Strength of Columns. The general propoſition eſtabliſhed by this Theory, is that the 
ſtrength of priſmatic columns is in the direct quadruplicate ratio of their diameters, and 
the inverſe ratio of their lengths: he proſecuted this ſubject in the Peterſburgh Com- 
mentaries for 1778, confirming his former theory. Muſchenbrost has compared the 
theory with experiment, but the compariſon has been very unſatisfactory; the difference 
from the theory being ſo enormous as to afford no argument for its juſtneſs, neither do 


they contradict it; for * are ſo very anomalous as to afford no concluſion or general 
rule whatever. 


CONCLUSION. 


THE ſtrength of materials ariſes immediately or ultimately from the coheſion of the 

parts of bodies. It is neceſſary to have ſome notion of that intermedium by the inter- 
vention of which an external force applied to e part of a lever, joiſt or 
pillar, occaſions a ſtrain in a diſtant part. This can be nothing but the coheſion between 
the parts, which we call ſtrength: it ſeems hardly neceſſary to ſay a tree or timber, the 
ſubject of the preſent diſcuſſion, is formed of numerous longitudinal fibres, which by an- 
nual growth are formed into rings, or concentric circles, and compoſing the trunk or 
Rem of a tree, which by their united force of coheſion, reſiſt ſeparation, which may be 
called abſolute firength, being exerted in the ſimpleſt form, and not modified by any re- 
lation to other circumſtances. "The pace or ent where this fracture takes place, may 
be called the ſection of fracture. 
There is a certain determinate curvature for every beam which cannot be exceeded, with- 
cout breaking it; for there is a certain ſeparation of two adjoining particles, that puts an 
end to their coheſion. A fibre therefore can be extended only a certain determinate pro- 
portion of its length. The ultimate extenſion of the outer fibres muſt bear a certain pro- 
portion to its length; and this proportion is the ſame with that of the thickneſs (which is 
generally called the depth) to the radius or curvature, which is therefore determinate. 

The ſection of fracture may be thus explained: that part is called the fulcrum which is 
the exterior part of the concave fide in the ſection of fracture; thus the fulcrum of fig. 6 
and 7, is at I, but in fig. & it is at C and is the fulcrum to the lever CB. 

When a piece of timber is breaking, that place of the timber which is in the ſame plan 
with the fractured part, and which ſeems to be entirely without motion is called the axis af 


fracture; * 
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fracture; to explain this more fully, ſuppoſe A B, fig. 6 and 7, to be a piece of timber 
(viz. a joiſt, &c.) ſuſpended by ropes going over publies at C and D; ſuppoſe a weight G 
to be laid on the middle, juſt ſufficient to break it when counteracted by two weights 
E and F, ſuſpended over the pullies C and D, fig. 6, or as in fig. 7, ſupported by two 
props or walls; now as the quality of the timber is more or leſs flexible, the curvature of 
the beam A H B, will be more or leſs, and juſt before it begins to break the fibres on the 
convex, or under fide, A H B, will be much extended while thoſe on the concave or 
upper ſide, X I L, will be much compreſſed; it is evident, therefore, there muſt be ſome 
line between the upper and under, ſides in the fracture which is at reſt, or which ſuffers 
neither expanſion nor compreſſion, This line in the ſection of fracture is called the axis of 
fracture, and will be always neareſt to the concave ſide, and more or leſs diſtant from it as the 
wood is harder or ſofter; and perhaps in general caſes it will be about one-third of the total 
depth of the timber from the concave ſide. This may be conſidered as the reaſons for what 
is faid reſpecting mortices and tenons, when deſcribing the beſt poſitions for them; for as 
the principal energy of the material is employed in reſiſting the expanſion of the fibres, 
and occupies two-thirds of the depth or nearly ſo; ſo whatever portion of ſtrength the 
other third part contributes by refiſting compreſſion, there will-be no loſs of ſtrength, but 
rather gain, if a part is cut away, as for mortices, if the ſpace be well filled with a hard 
body (See Du Hamel's Experiments), provided it be not too hard, for then it will eat into 
the abutting parts. For it is evident, the tendency to reſiſt compreſſion, will be rather in- 
| creaſed than decreaſed by the foreign body thus drove in; but in cutting away the under 
or convex ſide, no foreign matter whatever can increaſe, nay can make up, the ſtrength which 
is loſt by deftroying the continuity of the fibres. Further, a mechanical reaſon may 
be thus deduced :i—becauſe the fame quantity of fibres if cut away from the convex fide, 
would, if folid, make a greater reſiſtance on the convex ſide, than the ſame number of 

fibres on the concave fide, becauſe the fibres on the concave fide are nearer to the axis of 
fracture than thoſe on the convex fide; but the greater diſtance the fibres are from this 
axis, the more will they reſiſt fracture. We wiſh this fact to be well confidered and un- 
derſtood by all practical men, as it will tend to prevent many errors which may otherwiſe 
ariſe to the great detriment of their work. It alſo fully eſtabliſhes the rule, that whatever 
is to be cut away for the purpoſe of mortices, &c. muſt be done on the concave fide, which, 
in inſtances like fig. 6 and 7, is the upper fide; but if the action of the weight or preſ- 
ſure is changed, as in fig. 8, then the mortice . be cut on the e ſide, which is be- 
come the concave ſide. 

Theſe figures 6 and o, are ſhewn in n the moſt common in which beams are liable 
to be broken by ſtrains; the preſſure on each wall is equal to half the weight of the beam 
and of the weight G; this will clearly appear by confidering fig. 6, for the weight G, and 
the weight of the beam, muſt be conſidered as one total, for they both unite to break the 
beam in the ſame direction, and therefore the ſum of the weights E and F, which act in 
an oppoſite direction, viz.” on the under fide, muſt be equal to the weight of the beam and 
the weight G, together ; that is, each weight muſt be half, wherefore the walls which 
perform the fame office as the weights, carrying each a half of the weight of the beam with 
ts load G, 
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A little more to illuſtrate this ſubject: fig. 8, is a beam ſupported by a prop CD in the 
middle, and weights E and F are hung to the ends ſufficient to break it; here the axis of 
the fracture will be neareſt the under edge of the beam, as that is the convex and com- 
preſſed fide. In this caſe it is evident that the preſſure upon the prop at C is equal to the 
weight of the beam, together with the two weights E and F; and this preſſure would be 
the ſame at C, if one half of the beam A4 B, that is A G, was built in a wall, and the axis 
of the fracture would not be varied, and the ſtrain on the upper or convex ſide G, by the 
weight F, would be nearly the ſame, if the end at A in the wall, had liberty to turn do wn- 
wards ; but if it is built cloſe above and below, it will ſupport a weight greater than TF. 


Addition to the Deſcription of PLATE LXXIX. 


By ſome accident the following deſcription belonging to FIG. 4, PLATE 79, was omit- 
ted, viz. That the ſtraps at the ends of the tie-beam are not of the uſual conſtruction, 
but run in the direction of the beam round the ends of the rafters, and are fixed by 
bolting the other end of the ſtrap to the tie- beam. | 
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